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GUTH GRATELITE CEILINGS GO UP WITH EASE 


Louver Diffuser* 


EASY!...TO INSTALL, Each operation is completed in seconds: The ‘‘slip-fit’’ Una-Tees 
1 snap together with Tee Joiners 1-A. Spacer Bars 2 snap 
into slotted Una-Tees. Tee Connectors 3 form ‘‘clutch-tight’’ 
connection between Una-Tees and Spacer Bars. Sliding 
Hangers 4 use only one screw at top to carry the load...and 
offer almost complete vertical or horizontal adjustment! Wall 
Clips 5 secure Una-Tees to walls. Corner Trim 6 snaps in 
place to make square corners. Contractors tell us that 
GrateLite Ceilings require 0.06 to 0.09 man-hours per sq. ft. 
GrateLite Panels 7 drop into place... your choice of 2’ x 2’ 
TRE WIUAA cnc mosis module Non-Combustible GrateLite...16”x 48” module Stand- 
ard or Mystic GrateLite**. For round or curved perimeters — 
Una-Tees 1 can be bent to fit and may be cut to any length 
required. Four-sided support assures permanent alignment of 
all panels. To relamp or clean, remove each panel separately. 
*@®U.S. Pat. No. 2,745,001 


Can. Pat. No. 538,245 VIRITE FORD FREE .GRAT Eel eee ROCCE = 
: meng. raate gaan 


WIiGHTineG 
since 1902 THE EDWIN F.GUTH CO. 2615 Washington Blivd., Box 7079, St. Louis 77, Mo. 


RELAMP AND CLEAN! 


ONLY SQUARE D STARTERS WITH 1-PIECE 
OVERLOAD RELAVS GIVE fgsoluf PROTECTION: 


¢ Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- 
tion can you know you've installed the 
heater correctly. Square D 1-piece 
overload relays can be installed only 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. 

You pay for overload protection — 
be sure you get it. Insist on Square D 
l-piece overload relays for absolute 
protection. 


Mail coupon 
today 

for simple 
"Sig-saw’’ 
demonstrator 
—see why only 
Square D 
gives absolute 
protection 


SQUARE 
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wherever electricity is distributed and controlled 


Heat-pxoducing element 
is an integral part of 
overléad unit. It's perma- 
~ nently joined to solder 


pot, can't become mis- 
aligned. 


Heat-responsive ele- 
ment (solder pot) 
provides accurate re- 
sponse to overload, 
yet prevents nui- 
sance tripping. 

ED ER TE OD AD Ee SS Cod ee a SS Se 
Square D Company 

Department SA-223 

4041 North Richards Street 

Milwaukee 12, Wisconsin 


Please send me information on Square D 
magnetic starters, along with your simple 
3-minute “jig-saw’’ demonstrator 
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Only the Appleton. Intenso, ‘‘Quartzlite 500” is 
precision engineered to meet the lamp manufacturer’s 
efficiency and operating standards for the new 500- 
watt, filament type, iodine cycle lamp. 

Its new, compact design was specially devel- 
oped for this powerful. lamp to give you 19% 
greater, constant light’ out put of 21 lumens per 
watt ...and twice the average life of a conven- 
tional 500-watt lamp. 

That’s not all! Now, attractive lighting instal- 
lations can be made compactly, easily, economi- 
cally, The special weatherproof unit design also 
puts light where you want it. Its extremely 
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lighting unit to give youtop, 
- operating performance from 
the amazing Quartzline lamp! 


790 “Quartzlite 500” 


pea PUGS LCA Rel Sete w/a eRe Se 


sharp cutoff—in.a rectangular beam spread— 
eliminates the usual need for beam overlap, yet 
provides adequate, uniform light for innumerable 
applications indoors and out. 

For increased lighting efficiency in Industry * 
Commerce « Recreation * Transportation, buy 
or specify the versatile Intenso ‘“‘Quartzlite 500’ 
.. . ideal for signboards, displays, outdoor sports, 
building security, mobile equipment, storage 
areas and many other uses, 


Contact your Appleton distributor or write today for 
complete details! 


Sold through franchised distributors only 


Also manufacturers of: 


0 arom 


Explosion-Proof “ST” Series r Outlet Boxes, 
Nn Lighting Connectors Automati¢ Covers, 
Fixtures Reelites 


Switch Boxes 


1701 Wellington Avenue, Chicago 13, Illinois 
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Published for electrical contractors, electrical departments 


ELECTRICAL in industry, engineers, consultants, inspectors and motor 


shops. Covering engineering, installation, repair, mainte- 


CONSTRUCTION nance and management in the field of electrical construc- 
AND MAINTENANCE 


with which is consolidated Electrical Contracting, The 


Ele 


tion and maintenance. 


ctragist and Electrical Record . . . Established 190) 


59TH YEAR ¢ SEPTEMBER 1960 


SIGS GMtSMem we ei talk src c Meccan emerge coc ccoaenisios Wes age evah'ganray ar Gee lls 
RM CISPIMOROMU RGD ORNS: uso \ Uneaten sho ahaa IST ale weedy edad tim sh dokae de 
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SixtheAnnual ‘Statistical Report). ./5 conic so icici eine ee ee ee ge 
By B. C. COOPER—A growing national economy, prospect of a 
record year in building construction, and continuing progress in elec- 
trical equipment designs, standards, and technology all point to con- 
tinued electrical growth and progress in the year ahead. 


Voltage Drop in Apartment Houses ................ 00.00.00 eee eee 
By FREDERICK LATZER—Design limitation of voltage drop in 
circuits can add substantially in increased copper, raceway and labor 
costs of the overall system. For this reason, permissible voltage drop 
in any system should be realistically related to the voltage character- 
istics of load devices supplied. Here’s a close look at voltage drop in 
terms of efficiency vs economics for apartment house wiring. 


Estimating ROrum—iVi wc cracireus omen als ce Sc kk Gk clas ane ee ees 
By RAY ASHLEY—Project type and risk affect job selection. 


Luminous Dome Solves Glare Problem.................. 0000 eee euees 
Smith Electric Co. of San Francisco designed and installed a unique 
skylight installation; using coupled fluorescent strip-lights, messenger- 
cable suspension, sliding relamping techniques and aluminum canopy 
in confined attic space where accessibility was difficult. 


How to Compute Conductor Fill in Raceways.....................205- 110 
By J. H. WATT—With the 1959 NEC permitting more than nine 
conductors in conduits, the possibility of different sizes of conductors 
occupying the same raceway has been greatly increased. New tables 
are offered to simplify calculations for estimators and designers who 
must determine raceway sizes in combinations not shown in ‘present 
NEC tables. Examples are given to explain the application of the 
tables and a general discussion follows. 


Eloctricitiadting Forum) NOs.3 ccc cis sick ke etch ec os ce Re © bod a besa 
Fresh air and humidity; all-weather comfort standard. 


“Count on us for sure... 
from start to finish.” 


By “us” your, Graybar salesman means the team of 
Graybar experts that serves you, the electrical contractor 

. whether your business be large or small. 

This service team knows how to size up a job and evalu- 
ate equipment to match the need. They can unravel knotty 
installation problems. 

Often they can make valuable suggestions on tools, for 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help * Most 
complete lines * Planned stocks to meet your 
needs * Expert counter service * Speedy han- 
dling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. ® 


OFFICES IN OVER 130 PRINCIPAL CITIES 


Graybar carries the most complete line of tools available 
from any electrical distributor. 

From start to finish you can count on the Graybar sery- 
ice team. . . Field- Salesman, Inside Salesman, Counter- 
man, Specialist. Others too, at Graybar can help speed 
your work, reduce your costs, build your business. 


Know them? They’re ready to work with you—today! 
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Small-Job Engineering ......................05. 119 
Editorial Assistant : 
Mar A. Chick By W. C. MILLER—A little extra small-job engi- 
j j neering shows that the obvious way is not always 
Consulting Editors the best way to do the job. 
Ray Ashley, Chicago 
B. A. McDonald, Rochester : 
Biz (cegall’ New Orleans Deep Freeze Unit for Depressed Temperature Tests. 120 
5 By NELSON RISCH—How to build an economi- 
R. E, Ward, Nashville cal, practical deep freeze unit for small shop or 
laboratory use. 
Dexter Keezer, Dir. Economic Staff 
iis aig porcospens PracticaliiMerhods i stet gc erie se sepanue dade 125 
. i 2 Isolated electrical system for missile base; hy- 
John Wilhelm, Manager, News Bureaus draulic-lift crane speeds overhead work; low-volt- 
age switching plus dimmers for residential light- 
ing; phase identification on 3-phase ungrounded 
circuits; plastic jacket waterproofs switch. 
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E SWAPS YOU 


A combination volt-amp-ohmmeter, this snap-around instrument 
provides 3 3-voltage, 5-current and 1-ohm ranges for true flexibility. 
spd one range visible at one time to speed readings, minimize errors. 
Read from any angle—even in poor light. 
“Freezes” the needle at the reading. Let’s you test any conductor you. 
can reach—even when you can’t see the scale. 
ION. Convenient “trigger” and plastic selector knobs make this 
pocket-sized beauty “one-hand” handy. 
Unique printed circuitry for rugged reliability; exclusive 
meter movement includes self-shielding internal core magnet. 
Take seatnee accurate within +3% of full scale—in a snap! 


>WERS : . The KIT holds an RS-3, a DECA-TRAN (extends amps 
readings 10x: 3 1200 apeye an ENERGIZER (multiplies sensitivity 10x for 
small- appliance and fractional-h.p. motor readings), test leads and a compart- 
ment for your hand tools. Price (without trade) : $84.50. 


ONE REASON WHY YOU SHOULD TRADE TODAY FOR THE TEST-MASTER KIT 


Now you can trade in your old snap-around tester. (any make but the AMPROBE 
JR.) for the compact TEST-MASTER KIT or a new AMPROBE RS-3. No matter how old your 
present instrument is, or its condition, it’s worth real money! Ask your Distributor. 
World’s Largest Manufacturer 
of Snap-Around Test Instruments 
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Sidelights 


STATISTICAL SUMMARY____ 


In spite of the traditional economic uncertainties that crop up in 
presidential election years, the present and foreseeable future for the 
electrical industry shapes up to a conservatively optimistic outlook. There 
is a good prospect that 1960 will be a record year for construction and 
consequently for related electrical work. The current trends in the 
national economy, industry and electrical activity are reported by Asso- 
ciate Editor Berlon C. Cooper in our annual statistical summary. 


VOLTAGE DROP 


Arbitrary voltage drop limitations applied at full design loads often 
add substantially to costs. Some of the resulting increase in copper and 
related components may prove to be unnecessary if system performance 
is realistically related to the voltage characteristics required for the loads 
supplied. Frederick Latzer, Consulting Engineer of New York, N. Y., 
discusses the practical aspects of voltage drop considerations in apart- 
ment buildings from extensive experience in his article on page 102. 


CONDUIT FILL 


With the 1959 NEC permitting more than nine conductors in a conduit, 
the probability of conductors of different sizes occupying the same race- 
way has been greatly increased. Individual calculations are laborious 
and guesswork can be costly. To simplify calculation for the estimator 
and engineer who must determine raceway sizes for conductor combina- 
tion not shown in NEC tables, Associate Editor John H. Watt has pre- 
pared tables by means of which raceway sizes can be found by simple 
addition. These handy tables are presented and described in “How to’ 
compute ... Conductor Fill in Raceways” beginning on page 110.: 


CHANGING THE CODE 


Relatively few engineers and contractors who live with the National Elec- 
trical Code daily realize that they can influence or inspire changes and 
improvements. Even with a legitimate beef, where this practical field 
experience with code applications and interpretations could be most 
valuable, they often remain silent because they don’t know the procedures. 
In the interests of a better code, more practical, experienced, experts 
should speak when they have a constructive contribution to make. How? 
Read “How You Can Help to Improve the NEC,” page 213. 


ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH” 
3 


PEs 


MONTH. 


SOURCE - NATIONAL PRICE SERVICE, CLEVELAND. OHIO 
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¥ Non-Raveling 

¥ Straight Tearing 

| Y¥ High Tensile Streng' 
te ¥ Strong Adhesion 
__¥ Highly Insulating 


For the 

finest 

in friction, 

rubber 

or plastic tape 
always 
look to ACCURATE . 
suppliers of 

“your best buy 


FRICTION .... RUBBER.«..- PLASTIC 


ACCURATE MANUFACTURING COMPANY 
Gartield, New Jersey 


in tape.” 


Washington Report 


SEPTEMBER @ 1960 


A possible economic decline has been prevented, in part, by 
record spending for nondurable goods by consumers. Also, ex- 
ports have risen, and government has spent a little more, pri- 
marily at the state and local level. Thus the consumer is, in 
essence, generating the activity that creates the income for his 
spending. 

Personal income hit a new peak in July, at an annual rate 
of $407.1 billion. This was a billion dollars higher (annual rate) 
than in June, and an increase of $20.2 billion (annual rate) over 
July 1959. The rate of gain, on a month-to-month basis, is de- 
clining. The July rise stemmed primarily from a congressionally- 
approved pay increase for Federal employees, and from larger 
building industry payrolls. 

Industrial output remained steady in July, at an FRB Index of 
109 (1957 = 100), up only one point from July 1959. Produc- 
tion in August is expected to change very little, if any, but in 
September a slight upturn is predicted. 


Growth of the national economy will be much discussed during 
the current Presidential campaign, as both the Democratic and 
the Republican nominees agree on the need for accelerated 
growth of the economy. Such growth is considered essential (a) 
to provide the resources for the long struggle with Communism, 
and (b) to deal with growing economic and social domestic prob- 
lems which stem from population growth, rapidly increasing 
numbers of aged people, surging growth of the labor force, 
urban decay and wasting natural resources, and technological 
change that alters the structure of our society and the skills 
and knowledge demanded of the labor force. 

Other goals on which there is considerable agreement be- 
tween the two major political parties include: a stronger U. S. 
defense effort; hold the free world together, and strengthen 
its alliances both economically and militarily; build a powerful 
second-strike deterrent to safeguard the peace. 

Just how each Presidential candidate and his party would 
achieve these goals, it is hoped, will be spelled out by them 
during the campaign, as well as other goals on which the candi- 
dates may differ. 


New construction spending in July was less than in June de- 
spite a slight pickup in spending for new private residences, 
Dept. of Commerce reported. The July value of construction put 

- in place was $5,182 million, or a seasonally-adjusted annual 
rate of $55.5 billion. This is down $72 million (annual rate) 
from the June rate, which drop occurred mainly in public con- 
struction projects, notably military facilities and highways. 

Homebuilding in July, based on the number of housing starts, 
declined 10% from June. The seasonally-adjusted annual rate 
in July was 1,173,000 units, the lowest since last March’s low 
rate for the year of 1,112,000 units due to severe winter weather, 
and 26% below the annual rate for July 1959. Census officials 
did not look for much improvement in August, since building 
permits have also been dropping for several months. For the 
first seven months of this year, housing starts are nearly 19% 
behind the similar period of 1959. 


Electric power output hit a new peak in the week ending July 

30, when production rose to 14.7 billion kwhr, 7% more than 

. “during the similar week in 1959. The previous record output was 
14.5 billion kwhr for the week ending January 21, 1960. 


Orders placed for electrical generating equipment during the 
first half of this year, measured in generating capacity in kw, 
increased over orders for the first half of 1959 by 70%, accord- 
ing to EEl. 


HAMMERLESS SETTING 
#@ =TOOLS FOR SETTING 

‘ EXPANSIVE SCREW 
ANCHORS IN HOLLOW 


2-UNIT BOLT ANCHORS 
‘ soreiase 


2-WING AND 4-WING SHORT, 
LONG AND EXTRA LONG 
TOGGLE SCREW ANCHORS 


TOGGLE SCREW 
ANCHOR 
SETTING TOOLS 


RIVETED HEAD 
TOGGLE BOLTS 


i GRAVITY TYPE MACHINE 
; SCREW TOGGLE BOLTS 


VARIOUS TYPES 
CONCRETE INSERTS 


SPIRAL FLUTED CARBIDE MASONRY DRILLS 


em FFE: PLUGS ee a . 
| 
FIBRE PLUG 


‘ ANCHORS LEAD woo 


D SCREW 
ANCHORS 
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» CORNISH “Y”’ AND “W” COR-LOCK POWER 
JUNCTIONS increase the number of avail- 
able outlets, provide properly insulated 
connections and eliminate possibility of 
disconnection of any tool once connected. 
All wiring device components are UL ap- 
proved. 0. CORNISH HEAVY DUTY EXTEN- 
SION CORD SETS, TWISTLOCK TYPE, for 
positive locking of male and female com- 
ponents...rated at 20 amperes, 250 volts 10 
amperes, 600 volts and 15 amperes, 125 
volts 10 amperes, 250 volts. Components 
are UL approved. G. CORNISH PORTABLE 
LITE-LINE for wherever temporary lighting 
or power is needed. Molding to connectors 
and sockets provides full protection from 
rough handling and weather. Standard Lite- 
Line is supplied with 10 ft. spacing between 
sockets; has shade-holder grooves for re- 
flectors or lamp guards. @ All 3 available 


through electrical distributors from 
coast-to—~—_— ; ——~_- coast. 
Cornish Wire Company, tne., 50 Church St., New York 7, W. Y. 
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Use Magneciter-equipped Onan for standby or pr 
mary power. Takes maximum starting load withot 
hesitation! Available on all diesel and gasoline-powere 
Onan Electric Power Plants rated at 25 KW and uy 


Static exciter and magnetic amplifier and regulati 
of Magneciter Generator with cover removed. } 
moving parts in this static exciter and regulator. } 
extra sensitive adjustments needed. Magneciter mea: 


reliability! 


Unan 


Magneciter 


ithin 1 second 


Even when maximum starting load is applied, Onan 
Magneciter gives voltage recovery 5 times 
as fast as ordinary rotating exciter generator 


When a heavy starting load causes a voltage 
dip, the Onan Magneciter Generator re- 
stores full voltage within one second. Old- 
fashioned rotating exciter generators take 
more than five times longer. Furthermore, 
Onan Magneciter has no moving parts in 
its exciter and voltage regulator, thus elimi- 
nating hundreds of potential causes of wear. 

It’s no longer necessary to buy a generator 
much larger than your normal power needs 
just to get enough extra power for the heavy 
drain of starting motors. Onan gives you 
this margin of power, builds it into every 


Magneciter-equipped Onan Electric Plant. 

Every Onan Electric Plant is given hours 
of running-in and testing under load before 
it is shipped. An independent testing labo- 
ratory retests Onan Plants and certifies 
Onan testing methods—double assurance 
that every Onan lives up to its nameplate 
rating. Only then can Onan qualify for its 
Performance Certification. 

Every Onan is ready to give you long- 
lasting performance and operating economy. 
See your Onan representative. You'll find 
him in the Yellow Pages. Or write direct. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


| PERFORMAN 


CE 


World’s 
Leading Builder 
of Electric 
Power Plants 


Telephone man Mason Layton checks concealed tel- 
ephone wiring and position for outlet in a Gardiner 
“Mission Ranch” home at Fremont, Calif. 


SAYS EUGENE V. GARDINER 
OF GARDINER CONSTRUCTION CO., 
FREMONT, CALIFORNIA 


“T wouldn’t think of building a home without 
concealed telephone wiring and convenient 
extra outlets,” says Eugene Gardiner, head of 
his own construction company 35 miles south- 
east of San Francisco. “It’s a definite built-in 
sales feature. = 


“At one time, concealed telephone wiring 
was considered a luxury by home buyers,” 
says Mr. Gardiner, “but not now. People 
demand it. When they buy a modern home 
they expect modern accessories and conven- 
ences ...and that includes phone equipment.” 


Mr. Gardiner builds homes in the $20,000- 
to-$30,000 range. Each of his homes is 
equipped with telephone outlets. ‘““We’ve tele- 
phone-planned our homes since 1957,” says 
Mr. Gardiner, “and we intend to continue 
doing so. It’s a profitable investment.” 


* * * 


Your local Telephone Business Office will gladly 
help you telephone-plan your homes. For details 
on home telephone installations, see Sweet's 
Light Construction File, 11c/Be. For commer- 
cial installations, Sweet’s Architectural File, 
34a/Be. ; 


BELL TELEPHONE SYSTEM 


_ Now you can insure that your indoor mer- 
cury lighting installation will start and 
keep going even when temperatures slip 
far'below zero. No longer is it necessary to 
use special, premium-priced indoor trans- 
formers or the still more costly weather- 
proof outdoor type for low temperature 
indoor installations. Sola’s new standard 
line of indoor constant- wattage mercury 
lamp transformers keeps H-1, H-25, and 
— ~+#H-33 lamps working down to minus 20°F. 


liberally perforated for plenty ee air cir 
culation around the core ae capacitors 


ing warm-up, ‘eliminates need ior heavy 
wiring and time-delay relays, and per- 
mits more lamps to Operate on th 
lighting circuit. 


_ Maintained light output — holds lumen 
output constant within 21% for line 
voltage changes as great as +13%. 


Open and short circuit protection — pre- 
_ vents ‘transformer and wiring from 
overheating. 


_Insures rated lamp. life — reduces pre 
mature lamp failure by providing stable 
operating conditions. 


No dropout when line voltage dips = 
eliminates lamp dropout even when — 
OEE: oe 202 from nominal. 


A DIVISION OF 
BASIC PRODUCTS CORPORATIO 


SOLA ELECTRIC CO., Busse Road at Lunt, Elk Grove, Illinois 
q IN CANADA, Sola-Basic Products Ltd., 377 Evans Avenue, Toronto 18, Ontario 


Pad 
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One reason why Alcoa 


aluminum electrical rigid 
conduit costs less to install 


Heft a 10-foot length of 4-inch aluminum 
conduit. It weighs just 34 pounds. Compare 
this with 98 pounds for a similar section of 
steel conduit. 

You benefit from this weight advantage in 
every phase of handling—lifting, loading, 
carrying, erecting. Result? Jobs go up faster. 

You'll also find that aluminum conduit is 
easier to cut, bend and thread than conven- 
tional conduit. A hacksaw is adequate for 
cutting most sizes; bending usually is a one- 
shot task; and regular dies and cutting oils 
give you clean, sharp threads in a hurry. 

Aluminum conduit is nonsparking, non- 
magnetic, corrosion-resistant, and nontoxic. 
It looks good when you put it up and stays 
that way for years and years. 

Get all the facts and figures in time for 
your next job. Contact your electrical dis- 
tributor or one of our representatives. Or 
drop us a line for free literature. Write to 
Rome Cable Division of Alcoa, Dept. 7-90, 
Rome, New York. 


OTHER REASONS WHY it costs less to install Alcoa conduit: 
you can cut it easily with a hacksaw, bend with an EMT 
bender, and thread quickly with a regular sharp die. 


ROME CABLE 
DIVISION OF ALCOA 
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For over fifty years, McGill’s insistence on superior 
design and craftsmanship, scientific testing tech- 
nique, and quality materials has meant dependa- 
bility to users of electrical specialties. McGill 
continues to serve the changing needs of industry 
—with quality products such as these... 


SPECIFY 


MSGILL 


BETTER-BUILT 
LONGER-LASTING 


Write for full information McGill catalog 84 wil pro- 
ide you with full details and specifications for these and — 
many other electrical specialties by McGill. — : 


: Los : 
Mc 


SEN oe 


GILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, IN 
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DIANA 


NO 
SERVICE PROBLEM 
HERE... 


Te 


Labor Costs 


Excluswe with ae 


66 = 43 
UNIVERSAL “Service Guaranteed 
For years, UNIVERSAL has been ‘paying the bill for the i A L [ ASTS 
replacement of in-warranty inoperative fluorescent ballasts. 


These payments are a direct part of the exclusive and compre- 
hensive UNIVERSAL Two Year Warranty Service Program 
with (T)(E)(S)* Architects, engineers, contractors, distributors, 
fixture manufacturers and maintenance personnel are all re- 
lieved of the burden of service. 

Should you be confronted with a lighting failure which ap- 
pears to be abnormal, regardless of the number of ballasts 
involved, you are requested to telephone UNIVERSAL — 
COLLECT — and ask for(1)()(S)* Within 24 hours of your 
phone call, one of our field engineers will visit your installation. 
Assuming that our technical people determine that the light- 
ing failure stems from ballasts which are being used in proper 
application, UNIVERSAL will arrange for the replacement 
of those ballasts and pay all charges in connection with the 
replacements, including labor. This is made possible by the 
high quality performance of UNIVERSAL “Service Guaran- 


teed” BALLASTS in millions of fluorescent fixtures every- UNIVERSAL MANUFACTURING CORPORATION _ Dept. 
where. A fine product can afford a fine guarantee. 29-51 East Sixth Street, Paterson 4, New Jersey 
You owe it to your own peace of mind to get the full details oe 
- Please send me your brochure describing UNIVERSAL’s EXCLUSI' 
on this program. MAIL THIS COUPON FOR DESCRIP- TES (Technical Engineering Service) PROGRAM. 
TIVE BROCHURE. *Technical Engineering Service 
MANUFACTURING CORPORATION Be MATE oe te ea ee er 
Executive Offices and Plant: 29-51 East Sixth Street, Paterson 4, N. J. ; ‘ ? 
Branch Off. & Warehouse: 4402 W. Jefferson Blvd., Los Angeles 16, Cal. Dj Architect ( Distributor Ci Maintenance Man 
© Engineer O Fixture Mfr. {1 Builder 


(1 Contractor C Equipment Mfr. J Other > 


Ht 


SUN ’N SAND Unique, different... appealing! Shades 
are ani arresting blend of imported Italian sand-tone 
reed, handwoven with glistening brass accents. Satin 
white, diffusers. Sun ’N Sand — original... beautiful 
... modern! 


a == 


V-5675 For hallways or 
tasteful accent lighting. 
Length 814”, diameter 614”. 
One 100-W. 


V-1677 Wide decorative 
and functional uses in liv- 
ing, dining, bedroom areas. 
54" drop cord. 
Diameter 12”. 
One 100-W. 


V-1673 Pulldown for living 
or dining rooms. Adjusts 
20" to 56”. Diameter 22". 
Three 60-W. 3 way switch. 


V-1672 Same but 17” di- 
ameter. Two 60-W. On-off 
switch. 


crit 
ret q 
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FLORENTINE SERIES Exquisitely detailed scrolls 
cast in aluminum. Antique white color delicately 
toned with gold fleck. White opal globes. Matching 
white chain. Here is new richness for all homes — 


PLANTER SERIES Bright ideas! Lighting fixtures 
that double as planters. Perfect accents for fire- 
place, entranceways, in dinettes or family rooms 
. . . wherever you want a touch of eye-catching 


contemporary, transitional, traditional! 


V-1713 Perfect in foyers, living rooms, dining areas. Spread 
31” (6’ chains and yolk). Three 100-W. 


V-1712 Diameter 12”. Matching white 6’ drop chain. One 150-W. 
V-1710 Same as above: Diameter 10”. One 100-W. 


+. 


These are just a few of the fresh, new custom 
creations available...fixtures so delightfully different 
and irresistibly styled... ‘‘to show is to sell.” 

Free colored brochure describing the full 

line available. See your nearest Virden Lighting 
distributor or write direct using the coupon below. 


VIRDEN LIGHTING DEPT. ECM-9 
DIVISION OF JOHN C. VIRDEN COMPANY 
5209 EUCLID AVENUE 

CLEVELAND 3, OHIO 


fe LIGHTING... 


MEMBER AMERICAN HOME LIGHTING INSTITUTE 


(haf et we et TEE State—____—— 


SUBSIDIARIES: LIGHTING DYNAMICS, INC., LOS ANGELES, CALIF. AND DALLAS, TEXAS; JOHN C. VIRDEN, LTD., TORONTO, ONTARIO. 
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NEW... most 
_ Apartment 


RS 


Apartment and vestibule & 


telephones illustrated are 
cordless loudspeaking type. 
Also available are apartment 
telephones with watchcase 
receiver as indicated. 


Exploded view of cordless Watchcase ‘ 
loudspeaking telephone receiver type 


SINCE 1892 


AL SIGNALING, : 
FINS AND COMMUNICATION Auth Electric 


SYSTEMS FOR HOSPITALS, 


Telephones 


ever mace! 


e Equipped with cordless 
loudspeaker or watchcase 
receiver—your choice 


e Modern, slim, streamlined 
design 


e Aluminum face plate with 
beautiful anodized finish in 
brushed gold or silver 


@ Plug-and-receptacle installation 


e Easiest telephone in the world to 
install and maintain 


e Excellent voice reproduction 
e Competitive price 
e Pleasant-sounding audible signal 


e Flush, semi-flush or surface 
wall mounting 


Auth vestibule and lobby tele- 
phones also have been re-designed 
and are the last word in appear- 
ance and efficiency. Get complete 
facts today. 


Company, Inc. 


SCHOOLS, HOUSING. LONG ISLAND CITY 1, NEW YORE 


INDUSTRY AND SHIPS 
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Contractors agree... 


You cant beat Phelps Dodge 
Dependable PD-X Cable 


Habirshaw type NM nonmetallic-sheathed cable 


saves vital on-the-job time and money! 


Spi 


Phelps Dodge Copper Products Corporation’s PD-X cable is 
the fastest-stripping, cleanest-working nonmetallic-sheathed 
cable on the market today. Here’s why: 


| Copper conductors are soft drawn. Connections are 
easily and quickly made. 


= Habirdure Thermoplastic Insulation is clean and smooth 
—makes stripping simple, easy, fast. 


<¥ Paper armor is resin-treated to resist moisture, is clean 
and dry—no oil, grease or wax is used. 


@, Paper armor is applied with a long twist and can be 
removed by an easy flick of the fingers. No time-wasting 
unwinding, no sticking to underlying insulation. 


> Barrier tape keeps finishing compounds out of the cable 
—leaves inside clean and free of gum. Strips off cleanly as 
a unit with outer braid covering. 


© Clean, grey finish eliminates sticking, assures easy pulling, 
clean walls and hands. 


See Your Pheips Dodge Distributor ! 


PHELPS DODGE COPPER PRODU 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, 
Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, Indianapolis, 
Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, 
St. Louis, Seattle, Tampa, Washington, D. C. 
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WAGNER UNIT SUBSTATION TRANSFORMERS 


112% to 2000 Kva—three phase, 
60 cycles, 15 KV and below 


for your plant's 
_ electrical system... 


VENTILATED DRY-TYPE—For indoor installation in 
reasonably dry, dust-free, well ventilated locations. 
Light in weight, ideal for multi-story buildings. No 
fireproof vaults required. Insulated for 80°C tem- 
perature rise. 


" 


~ 


SELECT WAGNER 


There’s a complete line of Wagner Industrial Transformers. 
One or more of them will fit your specific needs whether 
you're planning a new plant distribution system, moderniz- 
ing your present one, or adding to its capacity to meet in- . 
creasing demands for power. So, select and specify Wagner 
Transformers. They'll give you long, dependable service 
because: Raper. 

All Wagner Industrial Transformers are liberally de- 
signed, sturdily constructed, poronetly tested, and able to 
meet the heaviest industrial demands. You get continuous, 
dependable power for years. 

For your main plant substation, Wagner Liquid-Filled 
Industrial Power Transformers are available in standardized 
ratings through 10,000 Kva. 

Load centers? Wagner makes PREDESIGNED Unit Sub- 


OIL-FILLED— Generally installed outdoors. Can be 
used indoors in fireproof vaults. Outdoor trans- 
formers can be connected to indoor switchgear using 
weather-proof bus-duct. 55°C rise, self-cooled or 
forced-air cooled. 


=) Seas ee 


NOFLAMOL—Non-inflammable liquid-filled. For in- 
door or outdoor installation, especially suited for 
chemical plants, refineries and similar locations where wef, 

explosive liquids or gases are present. The close- SEALED DRY-TYPE—Hermetically sealed in welded steel cases to provide 


i 


coupled design fits flush against switchgear en- Positive protection from contamination, fire and explosion hazards. Sealed 
closures to save space. Throat connected designs tank is filled with inert nitrogen. Only maintenance needed is periodic 
are ate tobe 55°C rise, self-cooled or forcede checking of gas pressure. Can be sofely installed in any load center. 
Gir cooled. 5 
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WAGNER INDUSTRIAL POWER TRANSFORMERS 


Oil-filled, for outdoor installations, available through 10,000 Kva, 
67 KV and below. 


Noflamol, non-inflammable liquid-filled for explosive atmospheres, 
available through 7,500 Kva, 15 KV and below. 


The performance stability of Wagner Industrial Power Trans 
formers is outstanding. Quality is designed and built into these 
transformers by specialists with years of transformer engineering 
and production experience. Highest quality materials... carefully 
controlled production methods...constant inspections and tests 
make sure these transformers give in-service performance that 
means better service for your system. 


INDUSTRIAL TRANSFORMERS 


station Transformers to meet your particular requirements. 7 
Furnished with suitable incoming line sections, these trans- g et economica | J 
formers will save you time and job engineering costs. And, 
you can specify the secondary switchgear you prefer. . 

Wagner Dry-Type Distribution Transformers are an eco- dep en dab / e, 


nomical choice for plant areas requiring 120/240 volts, ' 
single-phase or 208Y/120 volts three-phase. 

Over 65 years of constant research and development has Pp ower p ack. ag es 8 
made Wagner a leader in transformer design . .. made the 
name Wagner one of the foremost in power planning. For 


expert advice on your present and future plant transformer 
needs, call or write the Wagner branch near you. 


Wadsner Electric Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S.A. 


WAGNER DRY-TYPE DISTRIBUTION TRANSFORMERS 


Single-phase 1 to 100 Kva—Three-phase 3 to 300 Kva—600 
volts and below. 


These dry-type distribution transformers have a low sound level, 
are compact and light in weight. They meet all safety require- 
ments for indoor installation. They are economical to maintain... 
have no liquids, valves, gaskets or gauges. 


a 2 i ae 


Totally-enclosed non-ventilated dry-type transformers can be in- 
stalled indoors or outdoors. Ventilated units as shown in right hand 
photo are for indoor installation only. Ratings through 10 Kva single- 
phase are filled with an epoxy compound...operate quiet as a 
_Whisper...perfect for areas where noise would be a nuisance. 
“ They, and three-phase units through 30 Kva are designed for wall 
mounting ... other ratings for floor or platform mountings. 


‘Available for high voltages of 120 x 240, 240 x 480, 480 and 
600 volts to 120/240 volts single-phase, and 480 and 600 volts 
to 208Y/120 volts three-phase. 


ELECTRIC MOTORS e TRANSFORMERS « INDUSTRIAL. BRAKES* AUTOMOTIVE BRAKE SYSTEMS=AIR AND HYDRAULIC 
[a $24 : d 


eee ee ‘ wreos 


Se 2s ee a oe 
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CIRCUIT 
LIMITING 
ELEMENT 


y 


For fuses with 200,000 
ampere interrupting capacity... 


plus, extreme current-limitation 


plus, time-lag to prevent 
needless blows - you need... 


Buss LOW-PEAK fuses 
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¥ 
Me 


aes A Revolutionary New Protective 


Device 


Buss LOW-PEAK Fuses are designed to meet modern demands 
for electrical protection. 


They safely interrupt fault currents up to 200,000 amperes 
... limit let-thru current to exceptionally low values... and 
hold 500% load for minimum of ten seconds. 


Protect Mains, Feeders, Branch Circuits, Motors, Con- 


 trollers, Switches—no matter whether the fault current is 1,000 


amperes, 25,000, 100,000—or as high as 200,000 amperes. 


Reduce stresses and prevent damage to Panelboards, 
Switches, Motor Controllers—other circuit components—be- 
cause let-thru fault currents are limited to exceptionally low 
values, 


Can be easily co-ordinated into a selective system—to 
limit fault outages to circuit of origin. 


Prevent work stoppages, lights out, waste of time and 
money—because long time-lag keeps them from opening need- 
lessly on motor starting currents or other harmless overloads. 


Permit increasing interrupting capacity and current limita- 
tion on present electrical system at minimum cost. Buss LOW- 
PEAK Fuses fit standard switches and panelboards. Available 
from 15 to 600 amperes in both 250 and 600 volt ranges. 


Guard motors against burnout from single phasing and 
overloads. 


Low operating temperature reduces heating in switches 
and panels. 


Provide thermal protection for equipment against damage 
due to poor contact. | 


_ Protect against waste of space and money by permitting 
the use of proper size switches and panels. . 


Remain safe throughout the years without maintenance 
or recalibration. 


wv 


Write for Buss 
LOW-PEAK Bulletin 
Now. +. OF Use Coupon, 


University at Jefferson, St. Lovis 7, Mo. 


Bussmann Mfg. Division, McGraw-Edison Co, 


Please send Buss LOW-PEAK Fuse Bulletin LPCS, 


| 
| 
I 
| 
; 
I caine rcece caaaa eo ascgecceeeneeeeee = 
| 
. BUSSMANN MFG. DIVISION, Pie SCPE ROE SRie SOE E 5 Mite ira = 4 
McGraw-Edison Co. ! 
St. Lovis 7, Mo. : GOI Yoaccae cet cacencs oes ea serene ness c cana nansmanead aadessenciinaseduee tere a= a3 
a ] 
Ware Address tccssssctetrerctcccetssesetonss Cilyaratnerton tates aes 
t ECM-960 
ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1960 27 


easy as 
nging a 
DiCture... 


and in stock at 
authorized 
distributors 


SQUARE J) 


PLAN YOUR OWN ARRANGEMENT — Available 
wall space for the service and grouping of 
meters is frequently limited —and of a 
particular size and shape. Required loca- 
tions of service and load conduits vary 
with each job. With E-Z STACK you have 
freedom of arrangement. 


TEMPLATE LAYOUT — For installation con- 
venience E-Z STACK devices include a 
full size template and wall mounting hang- 
er brackets. Templates, attached to the 
wall, accurately position the hanger brac- 
kets for each device. Brackets onthe wall 
interlock with clips on the back of the 
device. 


AVAILABILITY — All E-Z STACK devices 
can be ordered by catalog number from 
authorized Square D Distributors as they 
are needed. Individually cartoned, the final 
decision as to the meter arrangement and 
size of the circuit breaker disconnect for 


COMPANY 
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each apartment can be determined at the 
Distributor’s counter. 


MAN-POWER — Unit assembly of the final 
configuration permits easier. handling of 
all components. The wall brackets support 
each unit—#in its proper place — while 
permanently securing and inter-connecting 
the entire installation. 


WE CALL IT E-Z STACK BECAUSE — the basic 
meter-breaker devices easily stack one on 
top of the other. All devices are “meant 
for each other” — and bracket suspended. 
Knockouts in adjacent devices line up; 
bushings protect inter-connecting wiring. 
Load lug assemblies in disconnects and 
service entrance terminal boxes are pad- 
mounted in the right quantity for every 
E-Z STACK installation. All devices are 
designed for a specific purpose—multiple- 
metering installations. 

Underwriters’ Laboratories Approved 


PBB B Bee See e eRe 


GET ALL —— 
THE FACTS! Send for new Service Equipment 


Bulletin No. SL-27 featuring E-Z STACK design multi-meter- 
ing devices, a complete cataloging of features, specifica- 


tions, suggested arrangements, and bills of material. 


SQUARE D COMPANY « c/o Department SA-151 
Mercer Road, Lexington, Kentucky 


NAME 


COMPANY 


A re rel 


CITY ZONE______STATE 


wherever electricity is distributed and controlled 


s 
: 
. 
: 
a 
5 
. 
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one-piece frame of highs 
strength aluminum 


one set of aluminum pipe 


afew optional parts adapt the 
No. 777 segment bender to 


supports for all pipe sizes fast, one-shot 90° bending 
one set of safe, quick-locking 1/2” thru 2” and thin-wall 
pipe support pins. bending 3/4’ thru 2’. 


one-shot 90° bends . . . thin-wall bends. 


THESE IMPORTANT 
ADVANTAGES... 


ONE-MAN 
OPERATION 


safety valve in pump, oil by- 
Pass in ram, weighs only 65 
Ibs. excluding bending shoes, 


Unmatched for over-all performance, the new Greenlee No. 777 does more jobs for you 
than any other bender of its type. Use it to make offsets... large sweeps... concentric bends ...e 


Its 27-ton ram has power to spare for segment bending of steel or aluminum conduit and pipe 1-1/4” 
thru 4” — will bend extra heavy schedule 80 pipe. Comes equipped with a hand hydraulic pump, 
but can be operated with power pump for even faster performance. 


OPTIONAL EQUIPMENT FOR ONE-SHOT AND THIN-WALL BENDING 


One shot 90° bending 1/2” thru 2” Thin-wall bending 3/4” thru 2” 


90° bends in one 
~shot An important 
exclusive advantage you 
get with this new, light- 
weight GREENLEE seg- 
ment bender. Simply by 
adding bending shoes 
and adapter, you can 


Quickly mounted 
thin-wall attachment The No. 777 segment 
bender can be quickly and economically converted 
make any bend up to to bend thin-wall conduit 3/4” thru 2”. Standard 
90° in 1/2” thru 2” con- No. 770 thin-wall attachments fit the No. 777 
duit or pipe in one shot! bender with only the addition of one roller. 


ASK YOUR DISTRIBUTOR FOR A DEMONSTRATION NOW! Write for bulletin E-249 
GREENLEE TOOL CO., 1937 Columbia Ave., Rockford, Illinois 


TOOLS FOR CRAFTSMEN 


GREENLEE JOB-PROFIT TOOLING 


--- cost control for contractors 


Want a bigger share 


in your area? 


>| 
Wyant to be sure youre not maiecine a $0 


DODGE REPORTS are individual building proj- When you use DODGE REPORTS, you always 
ect reports. They’re mailed to you daily. You get know what’s coming up. You don’t depend only on 
REPORTS on just the types of building you're inter- invitations to bid. You concentrate on jobs you know 
ested in—in the area where you do business. They tell will be profitable. 

who’s going to build what and where ... whom to see If you do business anywhere in the 37 Eastern states, 


... when bids are wanted ... who else is bidding... who DODGE REPORTS are for you. 
gets which awards. 


SEND FOR THIS FREE BOOK 


I each ck wen ch ce em ase gars 'wan ak i tes Senco Sons hie a ae ae et ee ek ed pan eee Rt s a en oo ea ak be el 


F. W. Dodge Corporation, Construction News Division 


119 West 40th Street, New York 18, N. Y., Dept. ECM-90 F.W. DODGE 


I 


CORPORATION 


1 

| 

| 

| 

| 

: Send me the book: ‘How Subcontractors Get More Work in New Con- 
| struction’ and let me see some typical Dodge Reports for my area. I am 
: interested in the general markets checked below. 

i] 

1 [ House Construction () General. Building 

: () Engineering Projects (Heavy Construction) 
1 

} 

| 

| 

! 

1 

1 

| 

| 

! 

! 


Area 


Dodge Reports 


Company HELP 
Address ELECTRICAL CONTRACTORS 
GET MORE BUSINESS 


Name 


OTC OE RE Oe ge Pee cea C8 Tha a eS 
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Newly designed breaker line simplifies frame designations . . . reduces space 
requirement up to 50%. Because of recent Westinghouse engineering advances, these new 
breakers retain the same high interrupting capacities of older designs in smaller frame sizes. The 


new designs mean it’s easier for you to order, install and use AB breakers. Gone is the confusing 
assortment of letters that designate other models. These new breakers are easy to identify because 

: they follow a common-sense sequence. They’re simple to specify because you choose from only 
six breakers for virtually every application. They’re better to use because they’re smaller... yet 

‘ you have the same quality and reliability of the former Westinghouse models you’ve been using. 


~ EXECUTONE EXTRAS 


help you bid profitably on intercom and sound systems 


In today’s big market for sound and intercom, Executone equipment is known for highest 
standards of performance. Hundreds of contractors are also discovering that they can put in 
a reputation-building Executone system at lowest installed cost. Here’s why: 


@ MINIMUM FIELD ASSEMBLY Executone equipment 
is engineered for minimum assembly time on the job to 
meet contractors’ field-installation problems. Most equip- 
ment comes completely assembled . . . components have 
plug-in terminal blocks. Hook-up time is cut to a bare 
minimum. 


@ COMPLETE CO-ORDINATED SYSTEMS You get 
everything you need from one responsible source... . 
proven equipment, wire specifically designed and color- 
coded for the system. One-source responsibility cuts 
paper-work, delays, confusion. 


EXPERT PRE-PLANNING Without obligation, 
your local Executone distributor will provide you 
with the services of an experienced systems engi- 
neer ... to help in analyzing a project's needs . . . 
planning the required system with greatest installa- 
tion economy . . . preparing bids and estimates. 


@ INSTALLATION ASSISTANCE An expert Executone 
field engineer is available to supervise every job. He 
helps you get in and out fast . . . assures you of proper 
hook-up, adjustment of the system and check out. 


@ NO SERVICE CALL-BACKS When you turn over the 
completed installation, Executone takes immediate re- 
sponsibility for the proper operation of the system. The 
factory and the local Executone distributor give your cus- 
tomer unmatched guarantees and service on the premises. 


Start building profits the Executone way. Check the coupon below for information on 
Executone sound and communication equipment for selected building types. We’ll also send 
you a convenient Conduit Selection Chart to help you cut costs in layout and installation. 


COMMUNICATION and SOUND SYSTEMS 


Executone. Inc. 


Dept. 5-9, 415 Lexington Avenue, New York 17, N. Y. 
Send me your Conduit, Wire and Cable Chart. Also: 
information on Executone equipment for 

0 schools ( hospitals ( offices ( plants 


0D retail stores 
Name. 
Company. 
Address. 

City. 


O homes (J 


Title. 


Zone. State. 


In Canada: 331 Bartlett Avenue, Toronto 
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ADVAN-guard® a thermally actuated — 
automatic reclosing protective device, 
introduced by ADVANCE almost 3 
years ago, is an integral part of every 
ADVAN-guard® Ballast. It is sensitive — 
to voltage and current as well as tem- — 
perature and protects against excessive 
voltage supply ... internal ballast short | 
circuiting ... inadequate lamp mainten- 
ance ... improper fixture application 
and eliminates the need for individual 
fixture fusing. 


ADVAN-guard® is sealed in the ballast housing and pre-set to instantly and automatic- 
ally trip out whenever the ballast is operating at higher than recommended temperatures. 
When heat decreases to normal operating temperature, ADVAN-guard® resets automat- 
ically and the ballast resumes operation, adding years to ballast life by preventing ballast 
operation at abnormal temperatures. To assure maximum protection for fluorescent 
lighting installations, provide ADVAN-guard® Fluorescent Lamp Ballasts. ADVAN- 
guard® is listed by Underwriters’ Laboratories, Inc. Write for detailed literature. 


, 
f/ f- 
she Lightin 


18, ILL. U ‘cA 


lage 


Manufactured In Canada by: ADVANCE TRANSFORI MER 5780 Pare St., Maniveai: Quebec, Canada 
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TRADEMARK 


This mark tells you a product is made of modern, dependable Steel. 


Rigid steel conduit 
permanently protects 
circuit conductors 
against physical damage 


So certain is this protection that the National Electrical Code 
includes the use of rigid steel conduit for all applications 

and locations—both inside and out. And, it specifically requires 
rigid steel conduit in particularly hazardous locations 


with explosive atmospheres. 


Why? Because rigid steel conduit possesses great strength; 
provides a grounded metallic system, and cannot be damaged 
by moving objects. What’s more, in case of a mishap due to 
faulty wiring, lightning, sudden shock or overloading, 


rigid steel conduit contains the damage and keeps it from spreading. 


Rigid steel conduit is easy to install, too! It bends, threads , 
and cuts with a minimum of effort. It is also compatible with 
all-building materials, adaptable to all construction, 


fits anywhere and expands easily. 


America’s leading steel pipe manufacturer 


supplying America’s foremost conduit manufacturers. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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LPL ROLE 


triple 
safety at your 
fingertips! 


Only the Federal Pacific type A-plus switch gives you triple protection: 


the complete safety of visible blades, plus the high current capacity of a 
circuit breaker, plus the high interrupting capacity of fuses. And at the 
touch of the big Rotary Handle, fingertip operation opens and closes the 
A-plus switch instantly—with a quick-make, quick-break mechanism that 
is fast .. . teaseproof ... safe. What's more, the A-plus switch is rated for 
load break, not just disconnecting duty! Feature for feature, there is no 
switch that compares with the A-plus safety switch. Federal Pacific heavy 
duty industrial switches are available in ratings 30 through 1200 amperes, 
250 and 600 volts, indoor and weatherproof enclosures. Write for Bulle- 
tin 1241, Dept. FP-5, Federal Pacific Electric Company, Newark 1, N. J. 
Been tee pe Ae PAG Cnr uimiGwrE ebb Cet Rb: Ci '€xO:.M Pala TiNGay 
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growth through creative energy 


Sylvania Industrial Electronic Tubes prove their ability in daily use to 
withstand widely varying load conditions. Vibration? Shock? They’re 
built to take that, too, and still perform reliably. 


Next time you need superior-quality replacement tubes see your 
Sylvania Industrial Tube Distributor. Better yet, see him soon and have 
your replacements on hand. He handles the full line of Sylvania Indus- 
trial Tubes for resistance welding, electronic control, induction heating 
and dielectric heating equipment. 

Meet your SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR. Ask 
him for the new “Sylvania Industrial Tubes” and “Gold Brand Reliable 
Tubes” booklets. Or write Electronic Tubes Division, Sylvania Electric 
Products Inc.,Dept. 159,1100 Main Street, Buffalo, N. Y. 


~ 


sursioiary of GENERAL TELEPHONE & ELECTRONICS eas) 
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take the loads 
reliably 


POPULAR SYLVANIA GAS TUBES 
FOR CONTROL APPLICATIONS 


Sylvania Starting Operating Operating Current (ma) 
Type Voltage Voltage Min. Max. 


VOLTAGE-REGULATOR TYPES 

OA2 155 150 30 
OB2 115 105 40 
OB3 125 90 30 
0c3 135 105 40 
0D3 180 150 40 
5644 130 95 25 
VOLTAGE-REFERENCE TYPES 

5651 115 87 é 3.5 
6308 87 : 3.5 
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--Here’s why 


large East Coast utility chooses KRALASTIC conduit 


Ease of use Unlike the wood moldings and rigid type of 
conduit normally used, KRALASTIC “conduit can be flexed to 
follow irregularities of pole or mounted equipment, saving 
many needless breaks or fittings. It is simply and quickly cut 
to length with a hacksaw, securely stapled in place. And 
conduit of KRALASTIC is easy to handle because it's lighter 
than aluminum. 


Protection KRALASTIC is an excellent electrical insulator. 
It is extremely tough, even in thin-wall sections, in this 
case allowing reduction in conduit diameter from the pre- 
viously used 2'’ to I’’. It not only requires less material, but 
is less bulky and easier for linemen to climb around. 


KRALASTIC’s unusual toughness protects against accidental 
damage from linemen as well as storms and other causes. 
And, of course, KRALASTIC can’t rust, rot, or corrode, with- 
stands weather at its worst. 


Economy Because extruded KRALASTIC conduit is relatively 
inexpensive, unusually easy to work with, and extremely 
durable, it provides important savings in all areas. 

What's your line? If it involves piping or conduit, it might 
well call for KRALASTIC...the original ABS plastic that has 
proved its superiorities in nearly 10,000 miles of piping 
installations, in other products from baby combs to foot- 
ball helmets. Better look into KRALASTIC now. 


United States Rubber 


Naugatuck Chemical Division 


934K ELM STREET 


NAUGATUCK, CONNECTICUT 


KRALASTIC RUBBER-RESINS @© MARVINOL VINYLS ¢ VIBRIN POLYESTERS 


Akron - Boston - Chicago - Gastonia - Los Angeles - Memphis - New York - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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NEW! DIFFERENT! 
The ONLY SWITCH of Its Kind © 


-f- ‘MATIC 


SWITCH WITH [ye We. 


BOTH | 
ite SWITCH 
PRESSURE | 15 and 20 AMPS, 120-277 VOLTS AC ONLY 


—— ~ AUTOMATIC POSITIVE ACTION 


Patent No. 2,743,330 


ve Works: Mechanically... Not Manually 


THRU 
CONNECTIONS | / 


75 COMPACT 
" USE IN ANY 
POSITION _ 


IN 
SINGLE POLE 
AND 3 WAY. 


ALSO AVAILABLE IN 
INTERCHANGE TYPE 


press 'T} STOCK AND SPECIFY 


“a "| TOUCH-A/MATIC 
ia CASH IN ON THE DEMAND 
={)( | For FREE SAMPLE write us ON YOUR LETTERHEAD 


| See the TOUCH-A-MATIC at EAGLE booth No. 196 ¢ Oct. 24-26 NECA Exposition — Las Vegas, Nevada 


EAGLE ELECTRIC MFG. CO., IN 
LONG ISLAND CITY 1, NEW YORK 
“PERFECTION IS NOT AN ACCIDENT” 
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-.. cuts Limitamp control installation time 


Rated 2300- to 4600-volts for 
a-c motors up to 3000 hp. 


A draw-out contactor which automatically 
connects or disconnects as it is rolled in or 
out of the enclosure! 


This is just one of the revolutionary 
design features in General Electric’s new 
Limitamp motor control ...a new design 
which cuts installation time in half! 


During installation the contactor is easily 
withdrawn, leaving ample room to enter the 
enclosure, pull both motor and incoming 
power cables and make connections. When 
cables are connected, barriers are placed in 
position to seal off incoming line cable and 
a-c bus. The motor cable—located in its 
Own raceway—is completely accessible 
when the starter is de-energized., : 


) 
_* Reg. Trade-mark of General Electric Company 


As the contactor is rolled back in, stab-on 
contacts automatically plug into the de- 
energized power circuit. At the same time, 
control power is automatically engaged. 
Installation time is held to a minimum. 


Ask your G-E Apparatus Sales Engineer 
about other advanced-design installation, 
operation, performance and maintenance 
features of new Limitamp control. Or, write 
Sect. 783-11, General Electric Co., Sche- 
nectady, N. Y. for Bulletin GEA-6893. In- 
dustry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 


GENERAL” > ELECTRIC 


Double your workmawd production... 
UP-RIGHT mechanical man lifts & positions — 
material for fast, one-man installation 


Fixture is placed on lifting arms 
at convenient chest height. 


Fixture is elevated along vertical 
track by winch, 


Workman and mechanical man accurately position 9 ft. long air duct for easy, rapid installation. 


. 


Mechanical man isan aluminum hoist assembly instantly attachable 
to any Up-Right or other scaffold. It saves fatigue and manhours 
in positioning fluorescent fixtutes, bus-ducts, conduit, pipe and 


sheet metal work for overhead installation at any height. Rolled 


Lifting arms move horizontally 
on rollers and elevate fixture to 
desired position above workman 
for fast, convenient installation. 


lr easily as part of Up-Right aluminum scaffold. 


a 


>; STAIRWAY Write for descriptive circular 
S| TYPE 


‘UP-RIGHT SCAFFOLDS 
“| DEPT. 177. 1013 PARDEE, BERKELEY, CALIFORNIA 


In Canada: Up-Right Scaffolds Ltd., 120 Russet Ave., Oshawa, Ontario 
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Fittings for every need 
from one reliable source... RACO 


No matter what you need fittings for, you 
can avoid problems by specifying Raco. 
You'll find threads are deep and true. Set 
screws are in place and turn easily. Fin- 
ishes are bright and clean. 


From the largest service entrance fit- 
ting to the smallest, you’ll find the right 


Boxes for every job 


Raco boxes offer you more dollar-saving installation Pe 
benefits than any other. It’s the longest line, too. fitting at Raco. 


Most versatile and complete line of roughing-in materials. 


eee oe EE Ee OUlIPMEN T- INC. 


Aurora, Illinois 
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DON HERBERT reports on fuse test where... 


Don Herbert, General Electric's TV Progress Reporter, In a side by side comparison, conventional fuses and G-E 
brings you the latest news on fuse progress. CLF fuses are being tested at 40,000 amps short circuit. 


STOCKS OF CLF FUSES to meet your every need are available at your authorized General Electric distributor. The G-E CLF fuse 
is designed to meet the requirements of the NEMA and N.E.C. Standards, and Underwriters’ Laboratories, Inc. 


conventional fuses failed—G-E CLF FUSES DID NOT! 


Close-up of Conventional Fuses shows that the 40,000 
amp current surge has touched off a powerful explosion. 


You install fuses for protection—but do you 
know how much protection your presently-in- 
stalled fuses are actually providing? 


The tremendous expansion of power systems 
has greatly increased the short circuit levels in 
most industrial and commercial areas. Yours 
may be one area where this increase has exceeded 
the safe interrupting capacity of conventional 
cartridge fuses. That’s where General Electric’s 


CLF Fuses, with high interrupting capacity of - 


200,000 amps, give you sure fuse protection. 


The CLF fuse is available in ratings 6 through 
4000 amps, up to 600 volts. It can truly be called 
the “‘fuse of the future” because: 


» 200,000 ampere interrupting rating virtually 
eliminates the possibility of its being applied 
beyond its ratings 


Progress Is Our Me 


0. 


CLF fuses have safely opened the circuit, with no 
external disturbance. 


» pure silver elements and high-strength casing 


are not susceptible to aging 


pure silver elements will not weaken on current 
surges which do not melt the fuse 


current limiting action reduces or eliminates 
system damage caused by short circuit stresses 
during interruption time 


silver plated terminals won’t deteriorate with 
age—maintain efficient, low-resistance contact 
surface. 534-06 


Your General Electric Distributor is equipped 
fo answer your questions on CLF protection 
and in most cases can serve you from stock. 
Standardize on G-E CLF fuses and forget 
your short circuit worries. 


*Trademark of General Electric Company for high interrupting 
capacity fuse which meets New NEMA Standard FU 1-1959, 


st Important Product 


GENERAL €@ ELECTRIC 


“Equal to RLM” 


.-- Anyone can Say it! 


Fe, U Only the RLM LABEL can GUARANTEE IT with 


a continuous RLM Test Program of Inspections 


by the ELECTRICAL TESTING LABORATORIES 


“Equal to RLM” is a claim that is often made by sellers of indus- 
trial lighting equipment. No finer compliment could be made to the 
high quality RLM specifications! 


However, RLM is more than a group of widely approved standards 
for industrial lighting equipment. RLM is also a guarantee of con- 
formance. This guarantee is backed by the unbiased tests conducted 
by an independent testing laboratory—The ELECTRICALTESTING 
LABORATORIES OF NEW YORK! These tests assure not only 
compliance with standards but every effort is made to insure that 


% every fixture shipped to the buyer will be of uniform quality. 
@ a In the entire lighting industry there is no equal to this testing pro- 
Y gram...so in the truest sense there can be no such thing as “equal 
y to RLM.” RLM is unique... distinctive and above price to the buyer 
<< who wishes unbiased proof of quality. 


Into each factory go ETL represent- 
atives to secure for test and certifi- 
cation purposes, samples of the 
manufacturer’s RLM-labeled units. 


These TWIN QQ’s to Industrial Lighting Success 
are guaranteed with all lighting equipment bearing the RLM Label. 
Return of the coupon brings you full information. 


RLM STANDARDS INSTITUTE, suite 3199 326 W. Madison, Chicago 6, Ill. | 


Please send me free a copy of the new “TWIN QQ's” pamphlet, 
I the latest RLM SPECIFICATIONS BOOK, and names of the 

leading manufacturers offering RLM-labeled lighting equipment. 

(Please write name, company and address in margin below.) 


‘ R-768 
(eas Bes (G54 Fens Bic potg Ee Mey CS Set ee ee NO GA eR Se Goes Gy Be te pee 
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CORNER FITTINGS? Well, here are three rest of the full Gedney line they’re made of un- 
that have proved immensely popular for the breakable malleable iron...accurately machined 
simple reason they’re easiest to install — save and threaded... individually inspected. Order 
time and labor that really counts up. Like the Gedney — always —for lowest installed costs! 


90° CORNER ELLS 


SURINER ELL 


Fitted with gasketed cover. Both ends female. 
Made of malleable iron, cadmium plated. Avail- 
able in a full range of sizes from 2” to 2”. 


90° CORNER ADAPTERS 


Fitted with gasketed cover. One end male, one 
end female. Made of malleable iron, cadmium 
plated. Your choice of sizes from 12" to 2’. 


CORNER PULL-IN CONDUIT ELLS 
Today's top specification for space-saving, ma- 
chine wiring, easy wire pulling. Malleable iron, 
cadmium plated. Sizes run from 12” to 2”. 


SPECIFY GEDNEY 


MALLEABLE IRON 
FITTINGS 


RKO BLDG. ¢ RADIO CITY « NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 


GEDNEY FITTINGS FIT 
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200 Footcandles 
of Environmental 
Lighting with 


SYLVANIA’S SYLVA-CELL SYSTEM 


Sylvania’s Sylva-Cell Lighting System often provides an 
installation with more than just superb lighting. Because 
of the versatility and attractiveness of this extended area 
lighting system, its use as a design element can centribute 
completeness and uniformity to the overall environment. 

At West Penn Power Company’s new Jefferson District 
Headquarters, Sylva-Cell gives soft, comfortable illumi- 
nation to general areas, private offices and other individual 
rooms—with lighting levels of 200 foot candles or more. 

At the same time it adds to the general effect by tying 
together and complementing the other design, elements. 

The flexible Sylva-Cell System—based on a 2’ x 4’ 
module—offers shieldings of plastic or aluminum louvers 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 


or Circlgrid, a new shielding with a refreshing, luminous 
circular pattern. 

With its simplicity of installation and low-maintenance 
characteristics, Sylva-Cell can answer a wide variety of 
commercial and industrial lighting problems. 

Look into the advantages of Sylva-Cell when your 
requirements call for high quality lighting plus a versatile 
design element to help create a comfortable, attractive 
atmosphere. 

Complete details will gladly be sent on request. 

SYLVANIA LIGHTING PRODUCTS ; 
A Division of SYLVANIA ELECTRIC PRobuctTs INC. 
One 48th Street, Wheeling, W. Va. 
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COLUMBIA 


FLEXIBLE 


liquid-tight electrical conduit 


REDUCE 
MAINTENANCE 


PERMANENT PROTECTION 


AGAINST 
WEATHER * CORROSIVE FUMES 
OIL GREASE * CHEMICALS *It’s a fact: your cost is lowest when your first 
SALT SPRAY> DIRT cost is your last cost. You not only make a 


better installation—faster—it guarantees you a 
WATER lifetime of dependable service ... and then some. 


BROCHURE 


Columbia Flex-Seal, type XL 
with bonding strip, is UL 
approved. Type EX, without 
bonding strip, is HUG, ae 
proved. Sizes from ¥%” 

2” ID. Write for iStorrmatien 
brochure. 


COLUMBIA CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 
255 CHESTNUT STREET BROOKLYN 8&8, N. Y. 


NEC GUIDE—1960 


Wallet-size guide, 
| filled with helpful 
\il facts for daily on-the- 
4 job use. Write for 
your copy. 


—— Sheathed Cable Flexible Steel Conduit Flex-Seal as ‘A. C. T- Armored Cable 
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We want to reach the go-getters... 
contractors who are alert to a good 
chance to pick up some more dollars. 
Here are some Edwards products 
that are naturals for the contractor 
that really wants to get out and do 
some creative selling. And we mean 
it when we say they’re profitable. You 
have no fight with the manufacturer 
—you get these products through 
your electrical distributor and you 
do the installation...with the local 
Edwards man to help out in the more 
technical layout and specifications 
when you need him. You profit with 
the product and the installation. 
Learn how you can work these into 
_ your profit-making sales program. 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE 


IF YOURE THE ONE 
CONTRACTOR IN TEN 
WHO'S SATISFIED WITH 


HIS PROFIT PICTURE... 
THEN READ NO FURTHER 


1. Edwards Lamp Annunciator. Most up- 
to-date process variables and emergency 
indicator. A good prospect for power sta- 
tions, refineries, chemical and processing 
plants, industrial operations. 2. Edwards 
In-Dicator. Every business has need for 
this time-saving device, in fact any build- 
ing where people work, using switchboards 
or receptionists. 3. Edwards Zonalarm. 
Dependable, low cost fire detection and 
alarm systems; every building is a pros- 
pect. Cash in on this ideal installation for 
homes, stores, warehouses and plants. 


The prospects are there...the prod- 
ucts are naturals...all it takes is a 
contractor with drive enough to sell. 
For complete information on these 
and other contractor profitables, call 
your local Edwards man today or 
write direct. While you're at it you 
might want to investigate the ad- 
vantages for you in Edwards new 
Contractor Better Selling Program. 
Edwards Company, Incorporated, 90 
Connecticut Avenue, Norwalk, Conn. 


SPECIALISTS IN SIGNALING SINCE 1872 


WARDS 


CONTROL / COMMUNICATION / PROTECTION 
(In Canada: Edwards of Canada, Ltd., Owen Sound, Ontario) 
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LIGHTING BY 


New ... Shallow 
Fluorescent Fixtures 


with HINGED DOORS 


Store, Office, Public Building... 
New Building Project or Remodel- 
ing. Whatever the job... consider 
these Surfaceline benefits! 


Appearance: Surfaceline’s shallow 
depth and clean, modern lines 
assure you of pleasant, unobtrusive 
lighting. 


Design Latitude: These fixtures 
can be economically installed singly, 
in modular patterns, or in continu- 
ous rows. Five sizes, five different 
plastic or glass closure bottoms. 


Safe, Easy Maintenance: Miller’s 
famous, ‘“‘light-tight’’ hinged doors 
are secure, easily operated. Main- 
tenance requires no tools...no 
handling of loose parts. 


Whatever the job... discover how 
Surfaceline can meet your particular 
lighting needs! Write Dept. 360 at 
Meriden, Conn., for catalog infor- 
mation. 


THE miller COMPANY 


MERIDEN, CONNECTICUT @ UTICA, OHIO 


New contact reliability. Parallel bifur- 
cated contacts, which allow four cur- 
rent paths instead of one, provide 
infinitely greater circuit reliability . . . 
liberally designed so any current path 
carries full relay rating. 


tat 


At last! ‘‘Mechanical memory” latch 
as reliable as the relay itself! No ad- 
justment ever needed. Add latch at 
any time. 


New simplified design! Cutaway view 
shows basic simplicity. Coil vacuum 
impregnated to resist damage from 
humidity, vibration, electrical stress. 
Terminals can be screw or spade type. 


CONTROL 


Space savingest relay 
you ve ever seen: New 


Cutler-Hammer Compact 300° 


Versatile 300 V. contro/ relay is so reliable it’s permanently sealed! 


Here is the best answer yet to the need for 
an extremely reliable, small-size 300 V, 
6 amp., industrial relay —the new ‘“‘Com- 
pact 300” from Cutler-Hammer. 

Every detail known that affects relay 
reliability has been improved in the “‘Com- 
pact 300.”’ Bifurcated contacts which make 
possible four current paths rather than one, 
add millions of operations to the ‘““Compact 
300’s”’ electrical reliability. 

In fact, we’re so confident of its electro- 
mechanical reliability, we permanently en- 
close the ““Compact 300.” And, if it should 
be damaged by a fault current, you throw it 
away and replace it with a new one. Its low 
price makes this an economical, practical 
maintenance procedure. 

Now think of the space you can save 
with the “Compact 300.” It controls up to 


WHAT’S NEW? ASK.. 


CUTLER-HAMMER [fie 


Cutler-Hammer Inc., Milwaukee, Wisconsin + Division: Airborne Instruments Laboratory * Subsidiary: Cutler- 
Hammer International, C. A. Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A. 
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eight circuits in panel space only 2” wide 
by 234" high. 2, 3, 4, 6 and 8 poles with any 
combination of N.O. or N.C. contacts are 
available, of course. 


At any time, you can add ‘mechanical 
memory” latch with a life equal to the life 
of the relay. No adjustments are ever 
necessary. Contact your Cutler;Hammer 
distributor for details on the “Compact 
300” or send for Pub. ED-L079-S241. 


What's new at Cutler-Hammer? 
New, better products, like the 300 V. relay 
are coming steadily from our new, expanded 
plant facilities. We’re ready now to help 
you take care of the great industrial growth 
of the future. If you are planning ahead 
and need electrical control assistance, con- 
tact the nearest Cutler-Hammer sales office. 
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goat are 


Revere No. 9605 
Fluorescent Luminaire 


Revere Series 8650 
“Fluoresign’”’ Fluorescent Luminaire 


Revere No. 3151-A 
Incandescent Underneath Floodlight 


Widest line of fixtures lets you light store or 
building fronts the one best way for each job 


. 


There’s one best way to solve each application problem 
in lighting store fronts or building fronts. Whichever 
way you decide is best for the job at hand, you'll find 
your Revere wholesaler has exactly the fixtures you need. 

Revere makes the widest line of outdoor lighting 
equipment — engineered for easy installation, struc- 
turally matched for strength and balance, and design- 
matched for peak lighting efficiency and best appearance. 

You can solve more outdoor lighting problems of any 
type — selecting the equipment to do the job best — 


knowing you can get it from Revere. Revere offers a 
complete line of hinged or rigid poles . . . mercury, in- 
candescent or fluorescent luminaires . . . floodlights, 
fixtures and fittings. All equipment from your Revere 
wholesaler simplifies ordering and assures delivery of all 
components to your job site according to your schedule. 

Ask your wholesaler about Revere outdoor lighting 
equipment for your next installation, no matter what 
equipment is called for to do the job best. Write to us 
for a catalog showing Revere’s complete line. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


e 7420 Lehigh Avenue e Chicago 48, Illinois (In suburban Niles) 


engineering 


News 


HARVEY HUBBELL, INCORPORATED 


Engineering Department 


ONLY 


UBBEEL 


MAKES SUPER 


Super Twist-Lock incorporates many 
advantages that contribute to sub- 
stantial savings in installation time 
and effort. Tests also prove that it is 
the safest, most rugged unit of its 
type ever produced. 


CAT. NO. S320 


SUPER TWIST-LOCK 
ARMORED BODY 


20 AMPERES, 250 VOLTS, AC OR DC 


10 AMPERES, 600 VOLTS, AC ONLY 


Super Twist-Lock devices 


cat. NO. Sd21 


SUPER TWIST-LOCK 

ARMORED CAP 

20 AMPERES, 250 VOLTS, AC OR DC 
10 AMPERES, 600 VOLTS, AC ONLY 


ent sections so that all wir- 


Improved Cord 
Grips 

PROVIDE PULL-PROOF, 
PRESSURE-GRIP 

ON CABLE. 


Convenient Knurled 
Strip Gage 
SPEEDS WIRING. 


Cap Shell 

Keyed 

DIFFERENTLY FROM 
CONNECTOR BODY 
SHELL TO POSITIVELY 
PREVENT 
INTERCHANGE. 


2-Piece Cap 
ENGINEERED TO 
MAINTAIN POLARITY. 


Broad Pressure 
Plate Contacts 


Completely Dead 
Front 

WITH NO EXPOSED 
WIRE ENDS TO COVER 
WITH FIBRE DISC. 
(DUST PROOF—DIRT 


are smaller, more compact ing is completely enclosed PROOF, ETC.) 
and lighter in weight than. . . the ultimate in wiring Grater Blade 
regular Twist-Lock units. safety and security. Rigidity... 


On the surface they look 
very much like their con- 
ventional brothers but ac- 


All units in the Super 
Twist-Lock line can be 


ALIGNMENT, THUS 
MAINTAINING BETTER 
ELECTRICAL CONTACT. 


Fi A Positive Polarity 
tually they incorporate interchanged with regular 
important construction fea- Twist-Lock connectors of sli Holding 
tures that place them in a equal rating. This is most CAN'T FALL OUT... . 


class by themselves. Both 
the cap and connector body 
feature screwless pressure 
grip terminals which sim- 
plify and speed wiring and 
a revolutionary 2-piece 
dead front construction 
that seals out dust, dirt, 
lint, metal chips, etc. Ter- 
minals are pressure locked 


advantageous in industrial 
plants where regular Twist- 
Lock devices are now in- 
stalled on machine tools or 
other equipment. 


For complete informa- 
tion on Hubbell Twist-Lock 
devices, see Hubbell Cata- 
log #29 or check Sweet’s 


LOCKWASHERS 
PREVENT LOOSENING. 


Heavy-Duty 
Bakelite 

RESISTS VIBRATION 
AND ROUGH USAGE. 


Key Slots 

IN BAKELITE 
ASSURES PERFECT 
ALIGNMENT OF 
SPRINGS WITH SLOTS 
IN FACE. BLADES IN 
CAP FIT PERFECTLY 
AT ALL TIMES. 


Screwless Pressure 


between the two independ- File 3lb/ Hu. Terminals 
ae 
& HARVEY inoue 
i), HUBBELL ff =: 
Shell 
= frerolee 
iY fey INCORPORATED WITH A 
BRIDGEPORT 2, CONNECTICUT Rugged Steel 
In Canada: Scarborough, Ontario wenaebl INNER 
CONSTRUCTION. 


& 


Twist-Lock is a registered trademark of Harvey Hubbell, Incorporated, 


ELECTRICAL.CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 


59 


tow INLAND STEEL**s 
INTERCHANGEABLE TRAYS 


to support cables 
in their 
Indiana Harbor Plant 


* Engineered for Uniform Design and Easy Installation * Steel or Aluminum Construction 
* ane Accessories for SPEEDIER Installation * Complete Interchangeability 
* Ne Sharp axa to sae Cables 


—_ < ~~ Globe’s two types of cable trays, one a ladder type and the 

Gloletray . : other a basket type, to support. cables, wiring and tubing 

Bb toc see — have become increasingly popular because they can be 
used INTERCHANGEABLY at any given location 
depending on the type and weight of the cables to be 
suspended. The advantages of each type tray can be used 
to the fullest. Globetray, the ladder type, is intended for 
use where festooning is not a problem, while 
Cable-Strut, the basket type, is used for the support 
of communication wire, instrument tubing and 
control cables in automation applications. 


These two cable trays have been thoroughly field tested 
in hundreds of large industrial installations, in new plant 
construction, in power plants and for power distribution 
in all types of manufacturing processes. Send for FREE 
catalog giving full information and installation techniques. 


A 


LADDER 


“TYPE (One-piece construction) 


PRODUCTS DIVISION 


THE GLOBE COMPANY panotacnye : Representatives in all principal cities . . . consult the yellow pages 
4032 S. Princeton Ave., Chicago 9, Ill. in your phone book under “Conduits” for the one nearest you. 
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LOAD CHNTERS 


More Freatures-More Versatile! 


WV NOW-—all Frank Adam Load Centers have sequence 
bussing with main lugs at bottom which makes possible 
any combination of 2-pole circuits. 


v NOW —all lugs are dual rated to allow the use of copper or 
aluminum wire in centers 100-amps. and higher. 


v NOW -the number of branches can be greatly increased 
simply by the use of Frank Adam Duplex breakers. 
Duplex and single breakers are entirely interchangeable. 


V NOW-—both QP and Duplex breakers are Class NI Non- 
interchangeable per NEC. 


Y NOW —all these improvements are in addition to the many 
other features that have already made Frank Adam Load 


Centers tops among quality equipment. Write for catalog, 
See our 
Catalog in 
SWEETS 


i7¢ SINCE 1891 
DAM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.+ ST, LOUIS 66, MO 
busduct + panelboards + switchboards + service equipment + safety switches + load centers + Quikheler 
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FOR QUALITY ... PRODUCTIVITY ... PROFIT ... MODERNIZE WITH GENERAL ELECTRIC 


LIMITING COUNTING 


Record production without touching 
counted objects at speeds up to 600 
operations per minute. 


Limit extrusions with new transis- 
torized relay featuring miniature 
light source and photocell holder. 


Inspect continuously for tears or Regulate loop length and shape with 
breaks in moving web with photo- this self-contained photoelectric relay 


electric scanning system. ... no tubes or transistors. ¥j 


A COMPLETE LINE OF GENERAL ELECTRIC CONTROL DEVICES 


Photoelectric controls Electronic devices Photoelectric systems 
General-purpose Timers Smoke-density indicators 
High-speed Resistance-sensitive relays Side-register controls 
Long-distance Voltage-sensitive relays Cut-off register controls 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 


PHOTOELECTRIC CONTROLS 


SORTING 


Route different size containers by 
height—faster, automatically—with 
this photoelectric relay system. 


Signal overheight, sound alarms, etc., 
automatically with this low-cost, 
indoor-type relay. 


CONTROLS 


FOR AUTOMATION 


Switching ... inspecting ... counting... diverting... 
sorting . . . controlling. These are but a few of the 
hundreds of applications where General Electric 
photoelectric controls are helping our customers move 
closer to the benefits of automation—increased pro- 
ductivity, lower costs, higher quality. 


Users are finding new ways to fit General Electric 
photoelectric devices into their production processes 
every day ...for good reasons: These versatile G-E 
controls are designed for heavy-duty industrial use. 
They’re easy to install, and require virtually no main- 
tenance. They are highly dependable throughout a 
long operating. life. In fact, General Electric photo- 
electric controls feature lamps with life expectancy 
of 10,000 hours—more than a year of round-the- 
clock operation! 


ONE-YEAR WARRANTY, IMMEDIATE STOCK SHIPMENT 


General Electric photoelectric and electronic de- 
vices carry a standard one-year warranty for your 
protection. And, your order for standard catalog 
devices is filled immediately from one of six regional 
warehouses. Also, replacement parts are warehouse- 
stocked, too, for your convenience and protection. 


For expert help in applying General Electric photo- 
electric devices to your operations, call your nearby 
G-E Apparatus Sales Engineer or Distributor today. 
And, for your personal copy of our Photoelectric 
Devices catalog, mail the coupon below. General 
Electric Co., Specialty Control Dept., Waynesboro, Va. 


SEND TODAY FOR FREE CATALOG 


General Electric Co., Section G793-02 
Schenectady 5, New York 


- 
I | 
I | 
I | 
I | 
I | 
| Please send me a copy of the G-E Photoelectric | 
| Control catalog, GEA-6822, with description, speci- | 
fications, and pricing data on the complete line. 
I | 
I / 
l l 
| l 
| | 
I | 
i \ 


Name 


Company 


Address 


Progress /s Our Most Important Product 
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Venetian Blind Manufacturing Co., Chicago, Ill. Architect: Harold A. Stahl, Chicago, III. Builder: Larson & Stoneberg, Park Ridge, III. Electrical Contractor: Circle Electric Company, Inc., Chicago, II. 


John R. Lauria, Electrical Contractor, uses 


Republic ELECTRUNITE’ Electrical Metallic Tubing Because... 


A 


THE BEST COSTS LESS INSTALLED 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 
Cleveland 8, Ohio 


This STEELMARK of the American Steel 
Industry tells you a product is made 
of Steel. Look for it when you buy. 


To learn more about ELECTRUNITE E.M.7T.—Send Coupor 


JRL; Cvw 


COMPLETE LINE... REPUBLIC ELECTRICAL CONDUIT PRODUCTS 


REPUBLIC"DEKORON®-COATED”E.M.T. is the 
plastic armored raceway recommended: for 
use in severe corrosive conditions of service. 
Outlasts standard conduit 10-to-1. Easy to 
install, no special tools, no special fittings. 


GALVITE® RIGID STEEL CONDUIT (Blue 
Label) is a heavy wall hot dipped galvanized 
conduit with a special coat of baked-on 
lacquer inside and out for greater corrosion- 
resistance and long life. 


REPUBLIC BENDING TOOLS are de- 
signed and engineered to help the 
contractor make accurate predeter- 
mined bends in Republic raceway 
installations. Avoid costly “wows”, 
wasted time, and wasted material. 
Send for The Bending System Booklet. 


ENAMELITE® RIGID STEEL CONDUIT (Red “DEKORON-COATED” RIGID STEEL CONDUIT 
Label) heavy wall conduit is protected inside 
and out with a baked-on coating of tough, 
wear-resistant enamel for greater protection 


against moderate corrosive action. 


is the heavy wall raceway that shrugs off 
corrosion. Tough coating of polyethylene 
encases Galvite Rigid Steel Conduit in an 
end-to-end armor for protection in severe 
corrosive conditions of service. 


| REPUBLIC STEEL CORPORATION Namen eaten 1S eee eile 
| STEEL AND TUBES DIVISION P 

| ‘DEPT. C-9381-B Firm 
| 212 EAST 131st STREET » CLEVELAND 8, OHIO 
| Y Address. 
1 


————sTwant to learn more about the advantages of Republic 


| 


NEW SAFETY 


ADE OF AGUESS 


NEW STORED ENERGY 


This is the all-new I-T-E 
type Hk metal-clad switchgear 


Philadelphia 30, Pa. 


Free detailed bulletin—new strip film. Get the whole story about a// the new advances in this I-T-E metal-clad 
switchgear. Learn about its easier operation, greater safety, and superior protection. Send for Bulletin 
2801-2A. And ask also to see the new sound strip film. Can be shown to you singly or to your group. Contact 
your nearby I-T-E sales office or write I-T-E Circuit Breaker Company, Dept. SW, 1900 Hamilton St., 


Roomy interior for easy access. Only I-T-E gives 
you a separate 30-in.-high instrument compart- 
ment, completely isolated from the high-voltage 
compartment. And it’s closer to the floor, so 
you can reach into it easily. Put your elbows in 
and work in comfort. High visibility white inte- 
riors simplify installation and trouble shooting. 
Your control wiring can easily enter from the bot- 
tom or through the top sheet. 
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Fits where others won’t. This is a 4160 
volt switchboard. See how low and 
shallow it is compared with old stand- 
ards. It’s only 80 in. high and 58 in. 
deep. So it saves both floor space and 
overhead space. Goes easily under low 
ceilings. Fits in narrower aisles. And 
its reduced height puts all instruments 
at easy-to-read eye level. Roomy cable 
compartments at the rear are accessible 
through hinged doors. All insulation in 
the switchboard and circuit breakers is 
flame-retardant and track-resistant. 


Closed-door drawout. The door stays 
closed while the breaker is moved from 
connected ... through test position... 
to disconnected and back. There’s al- 
ways solid steel at ground potential 
between the operator and the live parts 
of the gear. Even an inexperienced man 
is completely safe. Since doors stay 
closed, aisles. need never be cluttered. 
And foreign matter can’t get into 
breaker compartments. 


Stored energy closing. This is not simply~a 
new feature added to an old design. It is in- 
tegrated into a completely new circuit breaker 
design. Gives you fast, uniform closing every 
time. Prolongs contact life. And you can 
close the circuit breakers even without con- 
trol power. For greater economy, the spring 
charging motor draws only one-tenth the 
current of previous methods. 


Easy-to-change current transformers. They’re 
accessible from the front. You don’t need to 
disturb your cable connections at all. Just 
remove the shutter barrier assembly over the 
primary studs, and there they are. As this 
view shows, you can locate current trans- 
formers on both load and line sides of the 
circuit breaker, providing more flexibility 
in relaying. 


Compact 4160 volt circuit breaker. Low center 
of gravity permits easy, safe, one-man main- 
tenance. High-strength, flame-retardant track- 
resistant moldings eliminate need for structural 
metal above the base frame. Provides insulation 
strength where needed most. Arc chutes tilt for 
easy inspection. Lift off without tools. Modern 
materials and new design result in substantial 
reduction in circuit breaker size. 


I-T-E CIRCUIT BREAKER COMPANY 
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emda de 
Explosion 


proof 
“TYPE EP 
Standard 
TEFC 
Here’s a power-packed pair of Wagner® totally-enclosed fan-cooled 
motors —Type EP, standard, protected against damage from dust, 


abrasive, fumes, steel chips or filings; and Type JP, explosion-proof, 


for safe use in specified hazardous locations. 

They’ll keep your production rates up, delivering full rated horsepower 

under the toughest conditions . . . staying on the job with dependable, 

TH S continuous service that means peak output. They’re the perfect 


pick, for individual machines or for automated lines. 
In the design illustrated, these motors are built in ratings through 100 hp 


in NEMA frame sizes 182-445U. Let your Wagner Sales Engineer show 
PR OTE CTE p) you how this protected pair (or larger Wagner enclosed motors through 
500 hp) gets the job done. Call him, or write us for Bulletin MU-224, 


p Al R er Wadsner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


WM60-19 


HEAVY-DUTY BALL BEARINGS... The ball BEARINGS CAN BE RELUBRICATED... SECURELY SEALED FOR LOW MAINTE- 
bearings used in these motors are of the Factory lubrication will last for many years NANCE...Both ends of these motors have 
highest quality, with more than ample under normal service, but openings are running shaft seals to keep the bearings 
“capacity to provide long, troublefree serv- provided to permit relubrication that adds clean. Bearing housings are effectively 
~ Ice under heavy loads, years to motor life under severeconditions. sealed to prevent escape of grease, 
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Some box - 8 extra civeuite 


ISSEY, 


General Electric TRM1210S “twin’’* load center wired Same load center wired with two double-pole TQL’s and 
with two double-pole TQL plug-in breakers and eight sixteen General Electric Type TR “twins” — two rugged 
single-pole plug-in TQL’s. : breakers in a one-inch case. 


Install more circuits, buy a less expensive box, with 
General Electric “twin” circuit breakers 


The “twin” lets you put up to twice as many circuits in the same 
Perfect for sub-feed panels or 
main disconnects (back-fed). | 
Protected female stab recep- |] ina single one-inch case. 

ee areal Combined with other top-quality G-E breakers, the “twin” 
current-carrying parts silver- 
plated for cool, safe operation. 


space—because the “twin” is actually éwo rugged plug-in breakers 


gives you complete flexibility in circuit arrangements. It is inter- 
changeable with General Electric Type TQL single-pole and 2- and 


3-pole common-trip breakers. Ask your G-E Distributor to show you 
PROTECTING MEDALLION HOMES how General Electric’s “twin” can save you money on your next job. 


EQUIPPED BY GENERAL ELECTRIC 


GENERAL @@ ELECTRIC 
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*Tracle-Mark 


Transformers are shipped on pallets which makes it 
easy for you to use a fork truck to position General 


Electric QHT dry-type transformers for mounting. 


Keyhole slots hold QHT transformer in place, Built-in 


mounting provisions eliminate need for wall brackets. 


Hook up this General Electric 
(HT transformer in only 18 minutes 


You save time and money every time you install a percent in size compared with other dry-types. 
General Electric QHT dry-type transformer. You can place QHT units near the load and save 
First, QHT transformers are easy to handle. They the cost of long, low-voltage feeders. They don’t 


offer savings up to 50 percent in weight and 67 require vaults, barriers, or ventilating fans. 


Res 


dry-type 
transformers 


Entire front panel is removable to expose all terminal and tap connections. All connections are up front. 


Second, you wire QHT transformers from the front. 
There’s a complete wiring diagram on the name- 
plate. Dual-sized conduit knockouts are placed so 
that you can run cable straight into the connectors. 
And large, roomy terminal compartments, solder- 
less connectors, and numbered terminals heip you 
to complete wiring in 18 minutes. 


The new General Electric QHT dry-types are quiet— 
at least 15 decibels quieter than older designs, 
making them ideal for schools, hospitals, office 
buildings, and other places where noise could be 


a problem. All QHT units have sound ratings equal 
to or less than NEMA standards. On larger units, 
welded steel clamps minimize core vibration. The 
core assembly is mounted on built-in rubber pads 
to reduce noise transfer through conduits and 
mounting brackets. 


You can get 24 hour delivery on most models from 
your nearby General Electric distributor. For more 
information, call him today or write to Section 
411-17, General Electric Co., Schenectady 5, N. Y. 


* Registered trademark of General Electric Co, for quiet, high-temperature dry-type 
transformers. 
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New G-E "Bonus Line" Mercury Lamps. 6000 extra hours! That’s the 
bonus your customers get in every 400-watt G-E “Bonus Line” Mercury Lamp... 
and a minimum of 3,000 hours extra in the other wattages. One look at these two 
light-producing arc tubes and you can see why General Electric ““Bonus Line”’ 
Mercury Lamps are their best bargain. See how the one from a G-E Lamp stays 
white? That’s because its special electrode doesn’t deposit a black coating, but a 
translucent white coating that lets the light come through. The result: your cus- 
tomers get as much light at 9,000 hours as ordinary mercury lamps give at 3,000 
hours. General Electric “Bonus Line’ lamps now available in all sizes from 100 to 
1,000-watts . . . in all popular shapes and “‘colors”’. . . at new low prices. 

Men in the know . . . know they get important differences when they specify 
General Electric Lamps—whether they’re mercury, filament or fluorescent. So let 
your General Electric Lamp distributor explain the important plus you can get in 
the lamp types you use. General Electric Company, Large Lamp Department, 
C-033, Nela Park, Cleveland 12, Ohio. 


BONUS ORDINARY | 


Progress /s Our Most Important Product ARC TUBE ARC TUBE 


GENERAL @® ELECTRIC 


8000 HRS. 8000 HRS. : 
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~ You get more profitable 
rewiring business... 


more builders, too 


with Murray MFP" 
GUARANTEED FOR LIFE Breakers 


Wuy SQUEEZE profits on rewiring 
jobs, when you can more easily sell 


quality jobs at profitable prices. By ~ 


offering customers a breaker that’s 
guaranteed for life, you win con- 
fidence, make your sales job easier. 


Homeowners appreciate knowing 
that the breakers you install carry 
a life guarantee...won’t quibble’so 
much about price. Here’s another 
advantage: the guarantee shows 
you’re using the best, helps you build 
prestige in your neighborhood. 


These money-making 
sales aids help you 
sell more ‘‘Guaranteed 
For Life” breakers: 
Guarantee Certificate 
Load Center Sticker 
Consumer Booklet 
Builder Brochure 


ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


Extra Sales Advantage! 

Builders, too, go for the lifetime 
“MP” breaker guarantee. It helps 
them sell against homes with less 
quality, gives them an extra sales 
edge in today’s competitive market. 


Show builders how “MP” breakers 
can turn more lookers into buyers.. 
and you’ve practically made the sale. 


Easy To Install! 
“MP” breakers are fully magnetic. 
They’re unaffected by heat, never 


Gentlemen: 


Name. 


My wholesaler is. 


SCHOO HEHEHE RESET EH ESE OSES 
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need derating, never trip unneces- 
sarily, carry full rated load...and can 
be installed anywhere. You’ll find jobs 
going up easier, faster...and at mini- 
mum expense. And there’s an en- 
closure for every job in Murray’s 
full line of load centers. 


How To Cash In! 

See your Murray distributor today. 
Ask him to show you all the promo- 
tional material he has available to 
help you sell. Or write Murray di- 
rectly for details. Do it today. 


SOOTHES SHEEHEHEEEHHESEEEHEHEEHEHSEOHHEEE EEE HETEH OHHH HEHEHE HEHE HEEOH EN 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y. 


A circuit breaker that's Guaranteed For Life! I'm interested. As soon as pos- 
sible, send me complete information on everything. 


TN 8 sss eee 
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OW 
SIMPLE 
CAN YOU 
GET? 


OO 
de 


— 


ATS 
AES 


FUSE REFILLS 


S&C metalclad switchgear meets all 
National Electric Code requirements 
tor fault closing, short-circuit interrup- 
tion. Performance proved by high 
power testing at KEMA laboratories. 


Pa RCN 


S&C metalclad 
switchgear is easy 
to operate, 

easy to maintain, 
easy to understand 


The simplicity of the fused inter- 
rupters in S&C metalclad switchgear 
means that everyone from the consulting 
engineer to the electrical contractor to 
the plant engineer and electrician saves 
time, money, and effort. The power fuses 
give positive and permanently accurate 
protection against faults. The load inter- 
rupters provide full load switching and 
can close on any fault up to 60,000 amps 
(at 4.16 kv). The power fuse in series 
with the load interrupter takes the mys- 
tery and high cost out of high-voltage 
switch-gear for industrial plants and for 
commercial and industrial buildings. 

Costing roughly half the price of 
comparably rated circuit-breaker equip- 
ment, S&C metalclad switchgear protects 
high-voltage power supply circuits with 
self-sufficient power fuses. Permanent 
faults are detected without the compli- 
cated relay systems or instrument trans- 
formers required with circuit breakers. 
(Transient faults do not occur on indus- 
trial or commercial power supply circuits. 
Thus the expensive repetitive and auto- 
matic reclosing features of circuit breakers 
are not needed.) After the fault has been 
corrected, simply replace the blown fuse 
with a $13.50 refill stored right in the 
enclosure door. 

Operating instructions and installa- 
tion are simple with S&C metalclad 
switchgear. Nothing to set, adjust, exer- 
cise or check out. Plant personnel find it 
easy to understand and operate. 

Why not consider S&C metalclad 
switchgear for your high-voltage (2300 
to 15,000-volt) power systems? For more 
information, please consult the telephone 
directory for your nearest S&C sales of- 
fice. Or write to: 


§&C ELECTRIC COMPANY 


4433 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1911 
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Weatherproof ory for conduit sion, contrac: conduit is more dependable 

«on fitting. Design” x, where exP shings- . 

SiON ieee eng in junction bo smplete? locknuts, bus than its components. When 
ssed. 12 sizes: 


it comes to dependability in 
expansion fittings, look to 
O. Z. as the line that meas- 
ures up! Five basic types 
provide the dependable answer to your 
fitting problems in conduit expansion, 
contraction, and deflection. O. Z. is the 
dependable line because it’s the line with 
the right size, the right type, for every 
requirement! Types AX, DX, EX and 
EXE available in aluminum at no extra 
cost. 


« CAST IRON BOXES 

* CABLE TERMINATORS 

« POWER CONNECTORS 

« SOLDERLESS CONNECTORS 


ELECTRICAL MANUFACTURING Co., INC. « GROUNDING DEVICES 
: » CONDUIT FITTINGS 
262 BOND STREET + BROOKLYN 17, N. Y. 


« INTERLOCKED ARMOR 


CABLE FITTINGS 
Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. ® ESterbrook 9-0326 Z i 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 tere 
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trucks for release down-river. 


HERE IS CABLE’BILITY on the job, providing power to two 21,000-gallon-per- 
minute pumps which create artificial currents that lure the fish into channels 
in the trap. Multi-conductor control cable also enables a complicated maze of 
control equipment—almost completely automated—to be operated both from 


the barges and a shore station. 


Cable'bility at wor 


THIS IS THE “‘FISH NET’’—stretching more than a half-mile across 
reservoir behind Idaho Power Company’s Brownlee Dam in the Hells Canyon 
reach of the Snake River, bordering Idaho and Oregon. The migrant fish 
facility, designed to save salmon and steelhead from a drop over the spillway 
of the 395-foot-high Brownlee Dam, depends on Okolite-Okoprene 600-volt 
power end control cable for continuous, all-weather operation. Fish trapped 
at three skimmer-barges attached to the net are taken by specially designed 


BOOS Fash 


the 


Idaho Power chooses Okolite-Okoprene cables 
for power and control at ‘‘world’s biggest fish net” 


Okolite-Okoprene 600-volt power and control cable is at 
the heart of Idaho Power’s new fish conservation facility 
behind Brownlee Dam in Hells Canyon, on the Idaho- 
Oregon border. 


The “world’s biggest fish net’’—300,000 square feet in 
size behind the giant Snake River dam—depends on nine- 


conductor Okolite-Okoprene control cables to carry cur- 
rent to almost completely automated control equipment. 
And Okolite-Okoprene three-conductor power cables pro- 
vide power to motors driving two 21,000-gallon-per-min- 
ute pumps which create artificial water currents, luring 
fish into channels in the trap. 


Both Idaho Power and International Engineering Com- 
pany, the consulting engineers, specified Okolite-Okoprene 
for the project, seeking maximum operating dependability. 
The cables are constantly exposed to weather and, in the 
center section, are submerged in water. Their flexible 
stranding helps them withstand the movement of the 
barges on the lake, as well as handling during removal of 
barge sections or traps. 


For the full story on Okolite-Okoprene, write for Bul- 
letin EC-1085. The Okonite Company, Subsidiary of 
Kennecott Copper Corporation, Passaic, N. J. 


where there’s electrical power... there’s OKON ITE CAB LE 


7228-A 


FOR HIGH EFFICIENCY, LOW-COST LIGHTING 


2% TIMES MORE LIGHT 
AT THE WORK LEVEL 


For high bay installations 
using standard fixtures, the 
Westinghouse Narrow Beam 
Incandescent Lamp with 
built-in reflector delivers 2% 
times more foot candles at 
the work level than conven- 
tional broad beam reflector 
lamps. Cleaning is unneces- 
sary since dust on bulb can’t 
absorb light. In 500, 750 
and 1,000 watt sizes. 


The high efficiency lamps shown above demonstrate the ability of Westinghouse to reduce lighting 
costs. In the Westinghouse line you'll find the correct lamp to give you one or more of the following 
benefits: greatest savings in lamp purchases; lowest maintenance cost; the most light at the same 
or lower cost; the most efficient use of power. Call your Westinghouse Lamp Representative today. 
You can be sure... if it’s Westinghouse. 

Westinghouse Lamp Division, Westinghouse Electric Corporation, Bloomfield, New Jersey 
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UP TO 60% GREATER 
USEFUL LIGHT OUTPUT 


Because it directs 60% more 
‘fight downward than conven- 
tional types, the Westing- 
house Reflector Fluorescent 
Lamp is ideal for displays 
and work areas. Comes in 
bi-pin and single pin types. 
The latter can be rotated for 
precise light control. Built-in 
reflector cuts maintenance. 
In 48 and 96 in. sizes; 40 
and 90 watts. 


UP TO 20% MORE LIGHT 
THAN OLDER TYPES 


Besides delivering up to 20% 
more light at the work level, 
Westinghouse Lifeguard 
Mercury Lamps maintain up 
to 86% of initial output after 
9,000 hours of use and pro- 
vide 12,000 hours of high 
light output. Lifeguard Arc 
Tube prevents darkening of 
glass with ensuing loss of 
light. In the long run, this is 
the most economical lamp 
you can buy. In 400, 700 
and 1,000 watts. 


Westinghouse 
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CIRCLE F's new “Smoothie” Wall 


Plates—smooth and clean in design—are ideal for oO 2 
residential, commercial and institutional 

applications. The completely smooth surface 

prohibits dust and dirt accumulation and makes these 
plates ideal for painting. The simple classic design with its 
compound parabolic curves blends well with modern 

or any other decor. 


Moulded of non-combustible non-absorbing 
thermosetting plastic all Smoothie Wall Plates 
have reinforced rib construction to give added 
strength and eliminate warping. All Smoothie 
plates are individually packaged in cellophane and 
have.an envelope containing mounting screws 
sealed in the package. 


See your distributor or write us direct. 


92072 


92073 


SEY 
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TRENTON 4, NEW JER 


LPI Trend luminaire provides high-level illumination at the work 
surface with engineered brightness control. In a typical installation 
with a white ventrolens diffuser, brightness on desks is only 800 
footiamberts compared to brightness of 2100 footlamberts for a 


conventional baffle-type unit in the same installation. 


New LPI Trend luminaire provides high-level illumination, 
meets recommendations for visual comfort 


Visual comfort at high illumination levels is now attain- 
able in schools and offices with the new, economical LPI 
Trend series. 


The design of the Trend luminaire combines luminous 
side panels with efficient diffusers. Both are engineered 
in shape and transmission characteristics to provide 
increased foot-candle levels while closely approximating 
the Illuminating Engineering Society’s “scissor curve” 
for visual comfort. 


The new design with luminous, wrap-around side 
panels makes the Trend luminaire efficient and attrac- 
tive. Direct glare is well below levels commonly asso- 
ciated with conventional fixtures. The series offers a 
choice of three types of diffusers—clear ventrolens, white 
ventrolens to achieve minimum reflected glare, and a 
new polystyrene egg crate louver which provides 55° 
shielding both crosswise and lengthwise. 


Trend series luminaires are offered in the following 
sizes for 480 ma rapid-start lamps: 4 ft. x 12 in. unit 
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for two lamps; 8 ft. x 12 in., tandem arrangement for 
four lamps; 4 ft. x 16 in. for four lamps. 


Visual comfort of the new Trend luminaire is depicted 
in the adjoining chart according to the “scissor curve” 
method recommended by the Illuminating Engineering 
Society. Average brightness levels are obtained in the 
crosswise and lengthwise directions at angles between 
45° and 90° from nadir and are plotted on a chart. Also 
plotted is a straight line representing the I.E.S. recom- 
mended brightness limit and straight lines representing 
the luminaire’s own brightness limits in the two direc- 
tions. Because brightness measurements of the Trend 
luminaire in the critical crosswise direction fall below 
these lines, the luminaire may be said to meet I.E.S. 
recommendations for crosswise brightness control. 
Lengthwise measurements closely approach these recom- 
mendations and are well within the comfortable range. 


For complete information on these attractive, mod- 
erately priced luminaires, write for LPI’s Trend Bulletin. 


FLUORESCENT 


LIGHTING 


Lighting Products Inc., Highland Park, Illinois 


Plot of average brightness in footlamberts in plane nor- 
mal to lamps (crosswise of luminaire) and plane parallel 
to lamps (lengthwise of luminaire) for pendant-mounted 
LPI Trend luminaire—Catalog No. 7840-4, with CBM 
ballast and two F40T12/CW/RS lamps 


A—1.E.S. recommended brightness limit (75°-45° ) 
B—Trend luminaire brightness limit—lengthwise 
C—Trend luminaire average brightness—lengthwise 
D—Trend luminaire brightness limit—crosswise 
E—Trend luminaire average brightness—crosswise 


effective, low cost method of 


preventing electrical failure 


due to moist and corrosive 


82 


atmospheres 


ee of physical or electrical characteristics of 
electrical and electronic equipment is often due to 
moisture and corrosion. Without effective mois- 
ture protection, deterioration sets in, leading to 
costly downtime, expensive repairs and high re- 
placement incidence. 

Dual-action CRC 2-26 eliminates or greatly re- 
duces these failures. It displaces moisture on 
surfaces—gets into grain boundaries, cracks and 
pores—and leaves a thin, continuous molecular 
film that both stops and prevents corrosive action 
on metals, plastics, rubber, plated and painted 
surfaces. 

Dimensional characteristics, contact resistance 
and other electrical constants remain unchanged. 
CRC 2-26 does not become dry, brittle or hard. 
Because it is non-irritating, non-toxic and has a 
high flash point, CRC 2-26 is easily applied with- 
out special precautions. It is used to maintain 
equipment year after year that formerly burned out 
or needed extensive servicing every few months. 


Write for complete information to Corrosion 
Reaction Consultants, 116-A Chestnut St., 
Philadelphia 6, Pa., or telephone WAlnut 5-0200. 


A SUBSIDIARY OF THE CHAS. J. WEBB SONS CO., INC. 


Place your order now with your Electrical Distributor 


Switchgear Motors 
Circuit breakers Generators 
Contactors Cables 
Fuses Insulation 
Relays Coils 
Solenoids Timers 
Rectifiers Conduits 
Transformers Fixtures 


Instruments Panelboards 


Blowers 
Signals 
Controls 
Recorders 
Shielding 
Counters 
Housings 
Chassis 
Oscillators 


... a Simple, 


TYPICAL EQUIPMENT MAINTAINED BY CRC 2-26 


Rheostats 
Sub-assemblies 
Synchronizers 
Transmitters 
Receivers 
Ignition systems 
Microphones 
Tubes 
Welders 


LOW COST PROGRAMS FOR 


MAINTENANCE 
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THE INSIDE STORY... 


VACU-BREAK HEAD 


CLAMPMATIC SPRING 


MOVABLE CONTACT SLUG 
CENTER INSULATING BARRIER 


STATIONARY LOAD SIDE JAW 


1% 


STATIONARY LINE SIDE JAW 


Why switches last longer with clamped 
Pressure contact and Vacu-Break arc control 


This BullDog Vacu-Break® Switch Head is 
the reason why Vacu-Break switches stay in 
action longer. 


See how the unique Clampmatic® spring 

clamps the contact slug firmly between the, 

line and load jaws . . . provides a virtual 

bolt-tight connection! This enna pressure aoutret pre- 
vents overheating while in the ‘“‘on” position—and as the 
switch moves to “‘off,’’ the oot eects the break. Both 
features mean longer switch life for your customers. 


Equally important to longer switch life is the action of 
the Vacu-Break head. Arc chambers enclose the switching 
contacts. When contacts are broken under load, arcs are 


smothered quickly. Pitting and burning are cut to the 
absolute minimum, thereby minimizing maintenance. 


BullDog Electric Products Division, I-T-E Circuit Breaker 
Company, Box 177, Detroit 32, Michigan. In Canada: 
80 Clayson Rd., Toronto 15, Ont. Export Division: 13 
East 40th St., New York 16, N. Y. 


For Safety’s Sake Buy Vacu-Break 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


Vacu-Break switch units with clamped pressure con- 
tacts are available in BullDog Safety Switches, 
Switchboards, Vacu-Break Power Panels and Bus 
Plugs. They cost no more and give your customers 
the maximum in safety and performance. See your 
BullDog distributor. 


CLIFTON 
CONDUIT 


The conduit with 
built-in quality 


EMT (Electrical Metallic Tubing) the 
only hot-dipped galvanized tubing — 
inside and out for complete protection 
eflat, clean, continuous weld for smooth interior 
surface and ease of pulling during installation. 


RIGID CONDUIT made of the finest 

steel available ¢ Clifton’s exclusive 

process for hot-dipped galvanizing 
guarantees a uniform zinc protective coating 
...inside and out © the finest rigid conduit 
made. Clifton Rigid Conduit is approved by 
Underwriter’s Laboratories, Inc. and conforms 
with Federal Specification WW-C581C and ASA 
Specification C-80.1-1953. Clifton-EMT is ap- 
proved by Underwriter’s Laboratories, Inc. and 
conforms with Federal Specification WW-T-806B 
and ASA Specification C-80.3-1953. RIGID CON- 
DUIT ELBOWS, COUPLINGS, AND NIPPLES in a 
full range of sizes ¢ are manufactured of the 
same fine high quality steel as RIGID CON- 
DUIT © hot dipped galvanized inside and out. 


FLEXIBLE STEEL CONDUIT really 

flexible and crush-resistant for easier 

and faster installations * manufactured 
under Clifton’s rigid controls from purchase 
of high quality steel tape fo finished product 
¢ smooth inside surface assures you trouble 
free pulling during installation. Clifton Flexi- 
ble Steel Conduit is approved by Underwriter’s 
Laboratories, Inc. and conforms with Federal 
Specification WWC-556. Other quality products 
by Clifton: Bushed Armored Cable; Unarmored 
Service Entrance Cable; (CLIFTX) Non-Metallic 
Sheathed Cable; CLIFTALL-UF; Building Wire 
—TW, RHW, RR. 


CLIFTON CONDUIT CORPORATION 
A Division of General Cable Corporation 
1 3300 Eastbourne Ave., Baltimore 24, Md. 
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NEW BULLDOG XL BUSTRIBUTION DUCT 


CUTS INSTALLATION 


TIME 3 WAYS 


You can install XL BUStribution® Duct easier, faster than 
any other duct because of these exclusive new design fea- 
tures . . . plated aluminum bus bars with KEYED ENDS slip 
together fast, align automatically for proper position. There’s 
no fumbling and fitting . . . ONE INTEGRAL BOLT tightens 
fast, locks joint positively under a ton of pressure. Bolt 
tightens against bus bar, not against the casing . . . TEN-FOOT 
SPANS take fewer hangers and less time to install than ordi- 
nary duct. 


New XL BUStribution Duct is 3 ways 
safer, too. It’s the only true dead-front 
duct, the only one with exclusive Safety 
Door, the only one with Safety Plug. And 
it reduces duct weight on building struc- 4 
ture as much as 40%. Ask your BullDog ~ 
distributor to arrange for a demonstration . . . you'll see how 
fast to install and how safe new XL BUStribution Duct 


really is. 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Michigan. In Canada: 
80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


SINGLE INTEGRAL BOLT puts a ton of pressure 
on keyed bus ends. Joints lock tight fast. stay locked. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


TEN-FOOT SPANS take fewer hangers and less time 
to install than ordinary duct. 


The d-c breaker 


you can buy today 
that won't be 
obsolete tomorrow 


Actually this new-design model FB cir- 
cuit breaker from I-T-E is somewhat of a 
phenomenon in its field. Of all breakers 
available for direct current, this is the 
only one that really makes use of today’s 
modern materials and up-to-date knowl- 
edge of circuit breaker design. You 
might say it’s the only modern d-c circuit 
breaker on the market today. 


HIGH SPEED 


In today’s high-capacity d-c circuits, you 
need a high-speed breaker. Otherwise 
you risk thermal or mechanical damage 
to equipment—such troubles as commu- 
tator flashover in rotating equipment or 
arc-back damage to your rectifiers. 
Many circuits today still have semi-high- 
speed breakers that don’t give adequate 
protection. At the time they were in- 
stalled they may have been the best 
available. Or else high-speed breakers 
were too expensive. That isn’t true with 
the FB. Without paying a premium 
price, you get high-speed operation. 
Current limiting action occurs within 6 
milliseconds. And the breaker may be 
safely applied to 1000 volt d-c circuits 
having a rate of rise of 15 million am- 
peres per second. So the FB breaker can 
be used with confidence in practically 
all d-c circuits. 


COMPACT SIZE 
AND LIGHT WEIGHT 


Probably the most obvious difference 
between the new FB breaker and some 
of the old-design models still being sold 
is the greater compactness. This is one of 
the direct results of modern materials 
and technology. I-T-E engineers have 
given you actually superior circuit pro- 
tection in less space. And the use of 
modern materials has shaved off many 
pounds of weight. Because of this they 
are now available in general-purpose 
enclosures. In addition, such new-design 


details as tilting arc chutes, elimination 
of flexible connectors, and exclusive 
drawout construction make this the 
easiest-to-maintain d-c circuit breaker 
you ever saw, 


AVAILABLE IN 1 OR 2 POLES 


If you are operating a _ single-wire 
grounded system, a single-pole circuit 
breaker arrangement will suffice. But 
suppose you are operating a 2-wire, un- 
grounded system. Then a 2-pole circuit 
breaker is desirable. And only the I-T-E 
model FB offers it. This is real 2-pole 
construction, with both poles fully inte- 
grated mechanically and electrically for 
simultaneous opening and closing under 
all conditions. 


Drawout type 2-pole breaker in 6000 
amp rating, electrically operated. 


Stationary type single-pole FB 
breaker in 1200 amp rating with 
manual stored energy closing. 


REALLY FUNCTIONAL 
MECHANICAL ADVANCES 


Who but I-T-E would be first to give you 
an advance such as manual stored 
energy closing in a d-c circuit breaker? 
No slow burning of contacts with the 
FB. It closes in roughly 1/12 to 1/6 sec- 
ond for greater safety and longer con- 
tact life. You have your choice of either 
manual or electrical closing. The motor- 
operated closing mechanism draws only 
5 amperes—a great advantage over the 
usual 50 amperes required by solenoids. 
Precision construction typical of I-T-E 
equipment, coupled with drawout de- 
sign, permits complete interchangeabil- 
ity of breakers and parts in breakers of 
equal rating. 


REPLACE NOW 


There’s questionable economy in trying 
to stretch out the life of old equipment 
that can mean costly downtime and in- 
adequate protection. The wiser move is 
to replace now with new-design model 
FB breakers that are far ahead of the 
field. Models in capacities from 1200 
through 12,000 amperes continuous and 
1000 volts d-c. Write for the new detailed 
and illustrated Bulletin 4601-1A. I-T-E 
Circuit Breaker Company, Dept. SW, 
1900 Hamilton St., Philadelphia 30, Pa. 


(i) [ 1-T-E CIRCUIT BREAKER COMPANY 
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_ | Low-Voltage for Pools 


One of the most spectacular sales phenomena of current times is the booming busi- 
ness in home swimming pools. From king-size bathtubs to pools of olympic dimensions, 
they come in all sizes and shapes, of prefab or custom construction. And, naturally, 
some have the ultimate charm of attractive underwater lighting. 


Unfortunately, there is also a growing number of reports of fatal accidents asso- 
ciated with electric shock in lighted swimming pools. In the common wet-niche 
i installation, the 120-volt lighting fixture and a part of its connecting cord are immersed 
| in the pool. Precision manufacturing and expert installation provide, initially, a rea- 
| sonably safe system.’ But, in the typical home pool, expert maintenance is unlikely. 
Carelessness and even abuse are almost inevitable. Yet, continued safety depends 
critically upon reliable grounding, correct circuiting, complete insulation integrity and 
thoroughly watertight assembly under exceptionally adverse environmental conditions. 


The electrical industry should take a realistic position on this problem before it gets 
out of hand. Line voltage underwater lighting is convenient but potentially dangerous 
if safety provisions are impaired or defeated. An obvious alternative is the use of a 
low-voltage supply system inherently incapable of delivering a disabling shock under 
the worst possible conditions of a direct line-to-ground contact hazard underwater. 


A low-voltage supply system can be made inherently safe by a wide margin. Present 
120-volt lighting equipments can be easily modified for low-voltage lamps. Larger 
circuit conductors would be required, but large line losses can be tolerated as they 
are readily compensated for by transformer taps. 


Speedy industry action is essential. A new and inherently safe system must be 
developed and put to wide use quickly before public authorities act to forbid under- 
water pool lighting entirely—a prospect which is by no means remote in some areas 
today. 


Code authorities have an urgent job. The code is now silent on swimming pool 
lighting. A crash program for industry guidance is needed. It may be necessary to 
severely limit line voltage installation ta projects where professionally competent 
maintenance and regular reinspection can be guaranteed. Specific rules for low-voltage 
installations are also needed to insure that conditions will remain inherently safe 
without expert care. 


Swimming pool shock hazards are sure to be widely discussed at the forthcoming 
IAEI Section meetings. It is to be hoped that prompt action will follow at the code- 
making levels. Stricter rules and enforcement procedure may be feasible for com- 
mercial and institutional installations, but the maintenance of home pool installations 
is impossible to control. The safest course is to keep line voltages well away from the 
pool area. 
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LAST MINUTE CHANGE IN 
STARTER APPLICATION REQUIREMENTS 


Get starter modifications ... fast 


... from 


your General. Electric distributor 


When a last minute change in application requirements 
necessitates immediate modification of a magnetic starter, 
call your General Electric apparatus distributor. He can 
provide the proper modification kit right off the shelf. 
Even when your starter is installed, it can be modified on 
the job in minutes. 

Your General Electric distributor stocks industry’s 
most complete line of modification kits. This means he 
can supply nearly any starter you need—when you need it. 

Modifications are easy to make. All necessary parts are 
included in each kit, and a screwdriver is the only tool 
needed. 

Kits for magnetic starters are available for mounting 
push buttons, selector switches, or indicating lights in 
starter enclosures; for adding auxiliary contacts and third 


overload relays; for changing coils and fuse clips. 

For more information, contact your General Electric 
apparatus distributor or sales office. Or request publication 
GEA-7020 from General Electric Company, Section 
812-03, Schenectady 5, N. Y. 


You get MEASURABLE ADVANTAGES 


with General Electric Control 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


ELECTRICAL 


CONSTRUCTION 
AND MAINTENANCE 


TRENDS POINT TO 


BUSINESS INDICATORS 
(Index—1st Half 1959 = 100) 


Indicator 
Personal income 


Retail sales 


Manufacturers’ sales 


Carloadings, total 


Private nonresidential construction 


Housing starts 


Source: Office of Business Economics, 


Continuing 
Electrical Progress 


A growing national economy, prospect of a 


record year in building construction, and con- 


tinuing progress in electrical equipment de- 


signs, standards, and technology all point to 


continued electrical growth and progress in the 


year ahead. 


By Berlon C. Cooper 
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THE NATIONAL 


ECONOMY 


quarter of 1960 has slowed to 

something less than a normal 
growth rate. It is, however, at the 
highest level in history, and is con- 
tinuing to inch upward, even 
though at a generally disappointing 
rate. 

At the end of 1959 most econom- 
ists expected the economy to set 
new growth records during 1960, 
especially in production, personal 
income, retail sales, housing, em- 
ployment, and some other fields, 
including gross national product. 
Such growth was expected to last 
through most of 1960, at least, as 


T« national economy in the third 
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Economic growth, as measured by the 
total output of goods and services, or 
gross national product (GNP), has been 
relatively steady over the past six 
years. Measured in current dollars, the 
increase from 1955 through 1961 is 
27.6%, or an average of about 4% 
per year. Measured in constant (1954) 
dollars, the increase is 12.6%, or 
about 2.0% per year. GNP for 1961, 
as a minimum, is expected to fotal 
$517 billion, may go as high as $525 
billion. 
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a result of the slowdown during the 
last half of 1959, which was brought 
about by the extended steel strike. 
Such growth was needed, it was 
agreed, to replenish inventories, to 
meet new housing demands, to ful- 
fill demand for new compact autos, 
and both durable and nondurable 
goods. 
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(In Current Dollars)* 
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*Billions of dollars 
*"EC&M estimate, mid-1960 


GROSS NATIONAL PRODUCT 
(In Constant (1954) Dollars) * 
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***Seasonally adjusted annual rate 
Source: Federal Reserve Boord 
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Gross national product has 
reached new highs, and during the 
third quarter of 1960 is at an an- 
nual rate of about $510 billion. 
This, however, is some $5 to $7 bil- 
lion less than had been generally 
predicted. Industrial output has 
held within about a 1% range 
since the beginning of the year, 


PRODUCTION 


Index) 


bo 
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+ Index based on 1947-49=100. 
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s* Revised series,unadjusted 1957=100, including utilities. 


Source: Federal Reserve Board and Survey of Current Business, Dept. of Commerce. 
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but steel production slid from about 
95% of capacity in January to just 
slightly above 50% of capacity dur- 
ing the summer months. Steel con- 
sumption has been at 70% or more 
of steel production capacity, which 
means that inventory stockpiles 
are being gradually used up. Auto 
manufacturers are now switching 


The FRB index of production has re- 
mained stable since January of this 
year, with a continuing decline in steel 
production offsetting improvements in 
other economic sectors. With steel in- 
ventories now nearly depleted, with ex- 
pansion in production of both durable 
and nondurable goods taking place, 
and with government spending now be- 
ing speeded up, an upturn in indus- 
trial production seems assured. 
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EMPLOYMENT AND UNEMPLOYMENT 


(Thousands of Persons) 
Gl Employed Hl Unemployed [J] Labor Force 


Employment reached an all-time rec- 
ord in June. This was expected, of 
course, as a large group of school 
Students came into the civilian labor 
force, and set a new record of 73 
million. But unemployment was also 
up, and the workweek in manufactur- 
ing this year has declined to 39.5 
hours, compared with 40.5 last De- 
cember, and 40.3 in April a year ago. 


1955 '56 
e As of June, 1960 
Source: Bureau of Labor Statistics. 


PERSONAL INCOME, TAXES, DISPOSABLE PERSONAL INCOME 


(Billions of Current Dollars) 


Personal income rose 22.5% between Year ste Federal — State pencncl eons 
1955 and 1959, for an average of 4% 1955 310.2 31.5 4.2 274.4 
per year. During this same 5-year period, hae Bae ea 2 Fee 
Federal tax on personal income rose 1958 359.0 36.7 5.8 316.5 
24.4%, and state tax rose 50%. This 1959 380.2 39.2 6.3 334.6 
resulted in an increase of 21.9% in dis- Quarterly* 

posable personal income, from $274.4 cede wa a ee ae 
billion in 1955 to $334.6 billion last 3rd 381.0 39.5 6.4 335.1 
year. Disposable income in the second 5 = epee av re ony 
quarfer of this year was a seasonally ad- Fond 354.3 
justed $354.3 billion. F *Seasonally adjusted annual rates, by quarters. 


CONSUMER PRICE INDEX 
(Cost-of-Living) 


Cost-of-living rose a fotal of 12 index 
points only from 1955 to June of this 
year, with the index based on 1947-49 
average as 100. Medical care, one of the 
many items comprising the Consumer Price 
Index, showed the greatest growth, or 
156.1% of the 1947-49 average. 
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Year 

1985 
1956 
1957 
1958 
1959 


Quarter 

1959—Ist 
2nd 
3rd 
Ath 

1960—1st 
2nd 


CONSUMER SPENDING 
(Billions ‘of Dollars) 


Durable 
Goods 
39.6 
38.6 
40.4 
37.3 
43.4 


Nondurable 
Goods 


124.7 
131.4 
137.7 
142.0 
147.6 


A1.6* 
44.4* 
44.0* 
43.5* 
43.7* 


145.3* 
147.7*, 
148.0* 
149.6* 
151.1* 


*Seasonally adjusted annual rates by quarters. 
Source: Office of Business Economics, Dept. of Commerce. 


CONSUMER CREDIT 
(Millions of Dollars) 


Services 
92.6 
99.9 

107.1 

114.2 

122.8 


WSe28 
121.4* 
124.1* 
126.6* 
126.3* 


Personal 
Consumption 
Expenditures 


256.9 
269.9 
285.2 
293.5 
313.8 


306.1* 
313.6* 
316.0* 
319.6* 
321.1* 
328.5* 


RELATION OF CONSUMER CREDIT 


TO CONSUMER SPENDING 


Total Consumer Consumer 
Installment Noninstallment Consumer Year Credit* Spending Ratio—% 
Year Credit Credit Credit 1955 38.9 256. i 
1955 28,958 9,924 38,882 1956 ree ag! ie 
1956 31,897 10,614 42,511 : , f 
1957 45.3 285.2 59 

1957 34,183 11,103 45,286 1958 456 293.5 15.5 
1958 34,080 11,506 45,586 ff 1959 52.0 S138 16é 
1959 39,482 12,564 52,046 Be jo 6o%+ B12 3211 160 
End of Quarter *Total installment and noninstallment credit, all types. 
1959—March 34,234 10,691 44,925 Rp oeh at ends ola Moteh, 1260) 

June 36,135 11,387 47,522 

Sept. 37,962 11,388 49,350 

Dec. 39,482 12,564 52,046 
1960—March 39,648 11,514 51,162 


Source: Federal Reserve Board. 


Consumer spending during the second quarter of 
this year was af a rate of $328.5 billion, or 27.9% 
greater than in 1955. About 13.5% of this was 
for durable goods, 47% for nondurable goods, and 
The rise in the cost of 


39.5% for services. 


services has been at a much faster rate than for 
durable or nondurable goods, due in large part to 
the rapid increase in direct labor costs. Consumers 
have been buying more on credit, but the ratio of 
credit to spending has remained relatively stable. 
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over to new models, and will soon 
be producing at near capacity. 
Personal income, retail sales and 
consumer spending have remained 
at record levels. Now, in this presi- 
dential election year, both political 
parties are committed to increases 
in government spending at the na- 
tional level, while state and local 
government spending continues to 
increase rapidly, as it has over the 
past few years. Building construc- 
tion, which has been running at 
slightly more than 10% of the econ- 
omy for the last eight to ten years, 


is expected to hold its present rate 
during the balance of this year, and 
to turn upward slightly again in 
1961. A stabilization, and possibly 
an uptrend, in the national economy 
therefore seems assured. 

The nation’s total volume of busi- 
ness is comprised of the volume of 
consumer spending, the volume of 
business (capital) expenditures, 
the volume of government spending, 
and the net balance of exports 
above imports. All of these factors 
are expanding, or at least holding at 
a record high. 


Capital spending in 1960 is ex- 
pected to total 13.2% more than in 
1959, based on recent estimates. 

Government spending — federal, 
state, local—continues its mounting 
burden on the taxpayers. Thirty 
years ago government spending was 
10.8% of GNP; 20 years ago it was 
20.8% of GNP; last year (1959) it 
was 27.5%, or over one-fourth of 
our total economic activity. The 
nation seems headed for a govern- 
ment spending ‘colossus of about 
40% of GNP by 1970, if the past 
trends are not halted. 
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THE ELECTRICAL INDUSTRY 


growth patterns affect the health 

and growth of the electrical in- 
dustry, as it does all industries, 
both directly and indirectly. As 
pointed out on the preceding pages, 
the national economy will most 
likely experience slower growth 
over the next several months, prob- 
ably through. 1961. But it will also 
reflect greater stability for the 
same reason. Thus, it is logical to 
conclude that growth in the elec- 
trical industry will be slower than 
the normal growth rate, but this 
growth will occur with stability. 

The optimistic outlook of eight 
months ago for the electrical indus- 
try during 1960 has changed, and 
many of the predictions have: not 
materialized. New construction. ac- 
tivity, over-all has actually declined 
slightly, 
short of earlier predictions. In the 
economy as a whole, the final de- 
mand for goods and services—food, 
cars, appliances, homes, capital 
goods, even defense spending—was 
not as great as was predicted last 
January. The small boom that was 
forecast did not occur. Instead, the 
economy has moved along on a high 
plateau, showing slight growth 
over-all, but with some industries— 
such as steel, autos, housing—ex- 
periencing declines. 


Tex nation’s economic health and 


What has happened in the na- 


tional economy has contributed to 
its current strength and stability. 
Demand for goods and services has 
expanded, though slowly, and has 
helped to smooth out production fol- 
lowing the steel strike, so that cur- 
rently production is more sensitive 
to demand than would have been 
the case if we had experienced the 
excesses of a boom. Thus, the like- 
lihood of continued prosperity 
through 1961 has been greatly en- 
hanced. 

Presented in this report are a 
number of charts and tables cover- 
ing both national economy factors, 
and electrical industry statistics 
and market data. All tables and 
data are designed to provide up-to- 
date information for short-range 
planning, or for planning through 
1961. Thus the actual data are 
shown on an annual basis-for each 
year from 1955 through 1959, and 
estimated for 1960. In some tables, 


and homebuilding fell — 


ELECTRICAL WORK IN CONSTRUCTION 


(Billions of Dollars) 


1955 1956 
# Estimate, as of mid-1960 


(957 


1960 ELECTRICAL 


1958 


1959 I960 * \961* 


CONSTRUCTION 


(Millions of dollars) 


Type of Construction 


Volume* 


Private Funds 


Residential 

~ Industrial 
Commercial and Institutional 
Utilities 


Residential 
Industrial 
Educational 


Institutional 
Military 
Highway and Conservation 


Total Public 
Total for New Construction 
Total for Modernization and Repair 
Total Electrical Construction Work 
* EC&M estimate as of mid-1960. 


forecasts are also projected for the 
year 1961. Data for 1959, and for 
1960 to the extent that it was avail- 
able, have also been shown on either 
a quarterly, or monthly, basis. 
Thus, it should be easy for readers 
to estimate trends through the next 
16 months, as specifically needed 
for individual requirements. 


860 
460 
1,019 
396 
89 


Electrical Construction 


The growth of electrical work in 
new construction and modernization 
from 1955 to 1958 was roughly 10% 
per year. This growth rate dropped 
to 5.2% in 1959, and is estimated 
to average about 7.7% this year 
over 1959. A growth rate of 8% is 
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ELECTRICAL WORKERS IN CONTRACT CONSTRUCTION 


(Thousands of Workers) 
200 
150 
100 
‘50 
1955 1956 1957 1958 1959 AMS We ASSS es One Nia wer ah 
Source: BLS, Dept. of Labor 1959 


predicted for 1961 (see actual dollar 
volume in chart on “Electrical Work 
in Construction’”’). 

Part of the reason for the change 
in the rate of growth is due to the 
change in the “mix” of the type of 
electrical construction work in- 
volved. For example, electrical work 
in residential construction in 1960 
(see table, “1960 Electrical Con- 
struction’) totals $892 million, out 
of the total of $3,894 million for 
total new construction. This is 23% 
of the dollar volume of new elec- 


trical construction work, but resi- 
dential construction dollar volume 
(see table, “New Construction”) is 
42.3% of the total new construction 
dollar volume. In other words, the 
percentage of the construction dol- 
lar in residential construction that 
goes into electrical construction 
work is relatively low. 

In the classification of “nonresi- 
dential new construction,” which 
carries an estimate of $14,625 mil- 
lion for 1960, or 23.5% of total new 
construction, electrical work is esti- 


NEW CONSTRUCTION 


(Billions of Dollars — Current Prices) 


C] Total 


Residential 


Estimated average hourly union 
wage scale for electricians as of 
April 1, 1960, was $3.90, up 
4.6% from April 1959, and ranged 
from $2.63 fo $4.60 across the 
country. Average hourly earnings 
have increased 29.2% from 1955 
to April of this year, or an average 
of about 5.25% per year. 


mated at $2,132 million, which is 
54.7% of the total electrical con- 
struction dollar volume of $3,894 
million for new construction. Thus, 
sizable variations in the “mix” of 
new construction, between “resi- 
dential’ and “nonresidential,” can 
result in even greater variations in 
the annual dollar volume of elec- 
trical construction work. 

The number of electrical workers 
in contract construction in 1959 
averaged 174,000, according to the 
Bureau of Labor Statistics. The 


Non-residential 


WB ait other 


os 
1955 


1956 


1957 1958 


1959 


i960* 


I961** 


*Includes Alaska and Hawaii, and revised data on residential construction (BDSA mid-1960 estimate) 


**EC&M estimate,as of mid- 1960. 


Source: Depts. of Commerce and Labor 
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ELECTRICAL WORKERS’ HOURS AND EARNINGS 


Average Average Average 
| Weekly Weekly Hourly 
fear Hours Earnings Earnings 
[CASES ee 5) ia ae 39.1 $116.52 $2.98 
SERIES ise A aia 39.5 125.22 VA 
OP iN: Vien Rea i fess ty house“ 39.2 132.10 SYA 
OG attarrenn Tens iL ts. 38.3 135.97 3.55 
CORSO RAE Oe uEET hak? ge are 38.4 142.08 3.70 

onth 

959—March............ 38.3 138.65 3.62 
MUNG te ek ec 39.0 143.91 3.69 
Sepistwrrc is: 37.0 138.75 3.75 
Decree mamas ats: 39.1 148.19 3.79 

960—March............ 38.0 146.30 3.85 


(Millions of Dollars) 


total dollar volume of electrical con- 
struction work in new construction 
in 1959 was $3,497 million, or 
roughly $20,000 of work per elec- 
trical worker. Since the average 
annual earning per electrical em- 
ployee (see “Electrical Workers’ 
Hours and Harnings’’) was approxi- 
mately $7,428, 37.2% of the gross 
dollar volume of work per employee 
went for wages. The remaining 
$12,572 gross volume per employee 
went for material, overhead and 
profit. 

Electrical workers’ hours worked 
per week, on an annual average 
basis, peaked in 1956 at 39.5 hours. 
The average for last year, 1959, 
was 38.4 hours. In March of this 
year, the average weekly hours 
worked was 38.0, due in part to 
severe weather, and possibly in part 


NEW CONSTRUCTION OUTLOOK FOR 1960 


Dollar Value 


| 4 Actual Estimate* % AG 
TYPE OF CONSTRUCTION 1959 1960 / 
7 Tow NEW CONSTRUCTION. ee ils ne rs $56,033 $55,825 
PRIVATE CONSTRUCTION. ee as, RS ieee ae 39,848 39,825 
24,469 22,925 =e 
19,233 17,400 —10 
4,468 4,600 13 
768 925 4-90 
8,859 10,075 sea, 
ads 2,106 2,700 498 
eee 3,930 4,200 aby, 
Offices Sas dnd woreboures. VD 1,954 2,100 Bi / 
Umtores, restauronty and garages. G00 i)... 1,976 2,100 +6 
Other nonresidential ae oo Eee 2,823 3,175 +12 
Religious. f ld 947 1,025 48 
Educational. 20/00. a re 525 575 +10 
| Hospital and institutional. aE a ara 570 575 ate 
| Social and eeearench a Neate 0 oe etl 550 700 +97 
OE a 231 300 +30 
POM CONOCHOM Ch ra eM 1,261 1,150 == 6 
SN 5,052 5,375 sue 
ROWOOR Ck ie ae ie levee sae eee 251 300 +20 
Telephone and nian CO 952 1,125 +18 
Electric light and reve ae a 2,072 1,925 ve 
OO GT, ee 1,657 1,925 416 
Other public utilities. | 120 100 17 
ee 207 300 ae 
PUBLIC CONSTRUCTION... re 16,185 16,000 at 
Residential buildings.............. A ee 962 825 es 
WHONTRSIGENTGL DUNMINGS fui I ye 4,502 4,550 +] 
ie ouatlal  ia ee 360 400 41] 
Mi OUCHOMA ili lay I a 2,656 2,650 , 
| Hospitel and institutional. .... A ean nein ee Roe reer eet 428 400 Sp 
Administrative and service... 5.2.2... UO 564 575 +2 
é si 494 525 16 
1,459 1,225 
5,888 5,800 23 
1,467 1,525 fe 
906 900 4 
; 561 625 +11 
Pubile service enterprises. ../c0 ii were a ee ee 551 650 +16 
+ Conservation and development..;..-- «ee... ee eee eee 1,127. 1,200 +6 
PE UDNC 92 hae Seca eicin  e  ee 229 225 —9 


* Mid-year 1960 estimate. 
** Change of less than 2 percent. 
Source: Construction Industry Division, BDSA, Dept. of Commerce. 
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BACKLOG OF PROPOSED ENGINEERING CONSTRUCTION 


(Thousands of Dollars) 
Private Projects 


Type of Construction 


BRIGG eS reheat tain ds ots Fe. ole Siete 
industrialbuildings. .. . 2. 2... 2 
Commercial buildings................ 
WTCKCISSIEG Steere nk hk ties ner amcre es 


OMCIRERWONKS(. = sai.\i7 9 2 AME al wns la cualineliane Inte 
BOWER C erie aie tas coe alns eves tah aye bets 
BY eS rahe terete hae seal ale sede ates ies 
Earthwork, irrigation, drainage........ 
Streetsiand rodds:.. 05 2.60.55. eae 
SUC Ae Ge ie Rains ghee ein ole a tae 
WIMCLASSE Coo sheet nts dave A svecpin wittraaede wake tus 
*Total Public Works Projects........ 
Total Backlog (Private and Public)... 
included 
Works Projects.................. 


Federal Government work, 


% of 

Backlog* Total 

batter aioe 98,436 0.1 
PAE ANT Kats 17,713,304 14.4 
Rd ret een ee 26,620,720 21.7 
Bee ATs ose 10,548,533 8.6 
SEU oa TeAS 54,980,993 44.8 
OP eh ie ep T N 2,891,184 Dah 
EA cree eke 3,891,788 SEZ 
pe Re ane dy 3,345,123 PT 
at Tie see 11,853,664 9.7 
AIM Uae ae 13,720,450 1H\2 
EMER eg brid 22,141,981 18.0 
Bieta Oe 9,852,701 8.0 
Se tere 5 67,696,891 55.2 
steak aa 122,677,884 100.0 

in Public 

BS Ser Sante 14,060, 130 11.5 


* For United States, including Alaska and Hawaii, as of June 30, 1960. 


Source: Engineering News-Record. 


GROWTH OF PROPOSED ENGINEERING 
CONSTRUCTION BACKLOG’ 


(Billions of Dollars) 


195 


*As of June 30th each year 
Source: Engineering News-Record 


~ 1958 


1959 


1960 


The backlog of proposed engineering construction has increased 44% since 
mid-1955. During this same period, total new construction has climbed from 
$44.6 billion in 1955, to an annual rate of $55.8 billion in June of this year, 
or 25%. The backlog is climbing faster than actual work is being done. 


a SS a Re 


due to a slight slowdown in con- 
struction. 

Wages for electrical workers, on 
both an hourly and a weekly basis, 
have climbed consistently since 
1955, and are currently at an all- 
time high (see table ‘Electrical 
Workers’ Hours and Earnings’’). 


Building Construction 


New construction dollar volume 
has declined slightly during the 
earlier months of this year, on a 
year-to-year basis. However, at 
mid-year, Dept. of Commerce fore- 
cast that for 1960 as a whole, ex- 


penditures should total about $55.8 
billion, or nearly the same as in 
record-breaking 1959. The fore- 
cast indicates that despite a weak- 
ness in private housing, outlays for 
private construction should total 
$39.8 billion, maintaining the 1959 
level, which was 14% above 1958. 
Public construction expenditures 
rose only 4% in 1959, and will not 
show a significant change between 
1959 and this year. 

Over the past ten years, new con- 
struction dollar volume has aver- 
aged in excess of 10% of the total 
economy (10% of GNP, in current 
prices). Actually, in 1955 new con- 
struction was 11.2% of GNP, and 
in 1959 it was 11.3%. In 1960 it 
will probably run about 11%, over- 
all, down-slightly due to the slowing 
down of construction this year. 

Over the decade of the Sixties, 


it is still the opinion of most new 


construction analysts that construc- 
tion activity will continue its up- 
ward trend. A year ago Electrical 
Construction and Maintenance fore- 
cast a $72 billion new construction 
volume by 1970. (EC&M, Sept., 
1959, page 78). The backlog of 
proposed engineering construction, 
as of June 30, 1960, stood at a new 
high of $122.7 billion, as reported 
by Engineering News-Record, a 
McGraw-Hill publication. This is 
up from $114.1 billion a year 
earlier. Also, the F. W. Dodge Cor- 
poration predicted in the August 
1960 issue of Architectural Record, 
a 77.6 billion dollar volume of new 
construction for 1969, measured in 
constant (1959) dollars, and a to- 
tal market of $650 billion. in new 
construction goods and services for 
the decade as a whole. 

A major factor in the. new con- 
struction activity will continue to 
be residential building (new dwell- 
ings, additions and alterations, and 
nonhousekeeping units). In 1960, 
residential construction is estimated 
at 42.3% of the total, with a total 
volume of $23,750 million. Under 
the Census Bureau’s revised (1960) 
series for annual housing starts, 
total nonfarm starts in 1959 were 
1,550,900. Future housing needs, 
based on population growth, new 
household formations, slum clear- 
ance, replacement, increased vacan- 
cies, etc., may raise the annual needs 
by the end of the decade to some 
1,750,000 or more units, at-an an- 
nual cost of about $34 billion. These 
new homes will require a higher 
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!ONSTRUCTION MAINTENANCE BUSINESS SPENDING ON NEW PLANT 


AND REPAIR (Billions of Dollars) * AND EQUIPMENT _ BBillions of Dollars) 

0 

5 

0 

5 

0 5 
(Oo mC Oe 9008. 1909"" 1960** {96l** 1955 1956 1957 1958 1959 1960* 

*In current dollars **Estimated by EC &M (mid-1960) * Anticipated by business. Source: Dept. of Commerce,and Securities 

Source: Depts. of Commerce and Labor. and Exchange Commission. 

percentage of electrical work as RESIDENTIAL CONSTRUCTION DOLLAR VOLUME 


living standards, and greater use (Billions of Dollars) 
of electric power increase. 


Industrial construction, which | 
peaked at $8.6 billion in 1957, is 25 : 3 
expected to total only about $3.1 
billion this year—$2.7 billion in 20 
private expenditures, and $0.4 bil- 15 
lion with public funds. According 
to a recent study by the McGraw- 10 
Hill Department of Economics, in- 4 
dustrial construction volume for the S f 3 
next ten years will total about $45 0 


billion, or an average of $4.5 billion 1955 1956 1957 1958 1959 1960 1961 
annually (in 1960 dollars). The EC &M estimate, mid - 1960 
average for the past ten years has ANNUAL HOUSING STARTS 


been $2.7 billion annually. Thus, in- 


dustrial construction is expected to Former Series New Series* 

be two-thirds greater in the coming Nonfarm Nonfarm Total 
decade than in the past ten years. Year Starts Starts Starts 
Some of the key forces which will 1D 5 Sik eek ita cere 18 1,328,900 

bring about this upsurge in indus- V9 5G) ose BAY Bea eS ores ao 1,118,100 

trial construction include new prod- LSC Reo te Siz aoe 1,041,900 

ucts, new trends in transportation WIPO See rece ccernehe sos h0 1,209,400 

and in natural resource usage, TODDS RR Bie? oh 1,378 , 500 1,530,900 1,553,100 
changes in the labor force and in Quarterly 

income levels, a shift in the geo- 1959—Ist.........005. 302,500 326,600 329 ,800 
graphic distribution of new indus- Bnd ae PR eek 415,900 460 , 600 465 , 200 
trial buildings, a greater emphasis Fao RR act ae a 328 , 400 424,700 432,000 
on the construction of moderate-size At se 2 ieee Bie 281,700 319,000 326,100 
plants, and a greater emphasis on NGG 1 steed Pe occa toe 250,600 261,100 267 , 500 
aesthetics in plant design. Inherent * New statistical series, by Census Bureau, includes Alaska and Hawaii, and farm construction: 
in this industrial plant expansion plus improved data. Old series covered nonfarm starts alone. z 

will be an expanding market for Source: Bureau of Labor Statistics, Census Bureau, and Construction Division, Dept. of Com- 


« « . merce. 
electrical construction work. This 


type of construction already carries Number of dwelling units started annually has fluctuated fairly widely over the past 


a sizable percentage of total con- five years, Also, the statistics have not been too reliable. The best post-War II hous- 
struction dollar volume for electri- 


cal work, and this percentage may ing year was 1950, when 1,396,000 dwelling units were started. The low point 
also be expected to increase by from since 1950 was 1957, when total starts dropped to 1,041,000 units. Annual dollar 
50% to 15% over the next decade. vqlyme for residential construction, on the other hand, has been more stable, has 


Capital spending for new plant : ; 3 
and equipment (see chart) picked actually increased from year-to-year with the exception of 1957. 
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TWO DECADES OF INDUSTRIAL CONSTRUCTION 
(Millions of Dollars) 


Private Public Total 
SECTS) Na eR Expenditures Expenditures Volume 
TARO). SER OR Eee 1,062 224 1,286 
ESO el ie cnn SR 2 Anz, 974 3,091 
BETES os ihc rsice a 2,320 1,684 4,004 
WED SS it Deer On ee ae 2,229 WA 4,000 
[EP AE gS 4 Rm a a ny eg 2,030 1,506 3,536 
UTES) MARRERO OR RRND ee ee 2,977 721 cn e740) 
ICES) SCAR tee a PURER 5 ie 3,084 453 3/957, 
(SISTA SRS) SMR ES RPDS ook 3,162 458 3,620 
SR) ARIS RS SMD a Ged Bs 2 2,382 408 2,790 
LOSS. SINR Mea ee ee Am cream mn NR 2,008 364 2,372 
A DOHO9 Bok. keris eae 22,793 8,563 31,356 
BGO Ee. ccs ac aoe, eeoaAUle 2,700 400 3,100 
TS 80-69 98 shh a ier 45,000 


* BDSA, Dept. of Commerce estimate, mid-1960. 
** EC&M estimate, in 1960 dollars, mid-1960. 
Source: Dept. of Commerce, 


PRIVATE COMMERCIAL CONSTRUCTION 
(Millions of Dollars) 


Office Buildings Stores, Restaurants Total 
Year and Warehouses and Garages Volume 
ODOR Mg the Nite ciel, Olle 1,907 3,218 
HOD Ones critic oes 1,684 1,947 3,631 
WOS/taeran!, caren 1,864 1,706 3,570 
NGO Si rt, evema us 2,013 1,576 3,589 
DO amet Yo. REN 1,954 1,976 3,930 
OOO cetera. louie Mune 2,100 2,100 4,200 


* Mid-1960 estimate, BDSA, Dept. of Commerce. 
Source: Dept. of Commerce. 


SCHOOL CONSTRUCTION 
(Millions of Dollars) * 


Year Private Public Total 
AOR We tlt mes ab th BUNMen Sst cme 123 101 324 
OAT en tine en) ct MD aiid aS onae 174 287 461 
HSC PD, tS ho pes ATER Ie. ks Bae 208 618 871 
MOA ARE AGG ote ate SE al i) Seah 269 934 1,203 
APN res ats soste kine Yo hbase cts hee Raa he 294 1,133 1,427 
MO Sintered ns eed Aelh!.! hehe leh hn mea RON, 345 ois 1,858 
1 SS ERR RES RB SR RS ae cles a 351 1,619 1,970 
UO OMSAR A Sok coi ca tktra MEME Ore ake A ROME 426 1,714 2,140 
Ata tae aid Bie aR hoeah ee bore 529 2,104 2,663 
ICME hath warn Wir Sdeitha PR. anon DI A92 2,442 2,934 
ARES Ope ute Cysts sealant AEM Guilin olay faut 536 2,549 3,085 
TO (Sum Onn eee ma te a ata ae 519 2,832 3-05! 
LI SESTSTS, USSR Oe Ok Se nS Pay URL ATION 574 2,875 3,449 
UNSPSC! Y Wigan hu mace lg BR eee: 532 2,637 3,169 
LS 0 eh ee 4 ER iD RRM ool PDP ori? Scot "575 2,650 ye PS) 


* Current Dollars. 
** Mid-1960 estimate, by BDSA, Dept. of Commerce. 
Source: Dept. of Commerce. 


Three major sources for electrical work are industrial, commercial and school 
building construction. A volume of about $10.8 billion of construction in these 
three fields only is estimated for 1961, which should account for something in 
excess of one billion dollars of electrical work. During the coming decade, it is 
further estimated that industrial construction will increase at least 50% over 
the total for the past decade, to a total of about $45 billion. 
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up about 6.6% in 1959 over its low 
point of $80.5 billion in 1958, and 
in 1960 is expected to increase about 
14% above the 1959 volume, A 
really strong factor in this growth, 
which may be expected to keep it 
growing, is technology—new knowl- 
edge, new techniques, new skills, 
new organizational schemes — 
backed up by expanding research 
and development, and new products 
of all types. 

Another strong market for elec- 
trical construction work is private 
commercial construction, such as 
office buildings, warehouses, stores, 
restaurants, and garages. The 
growth of building construction in 
this area is shown in the table 
“Private Commercial Construc- 
tion.” 

Private and public school con- 
struction spending has more than 
doubled during the last decade, and 
this has occurred without benefit 
of Federal financial aid. This mar- 
ket should continue its expansion 
during the next few years, at a 
growth rate equal to its growth rate 
over the past decade, either with or 
without Federal aid which is cur- 
rently under discussion by Con- 
gress. Such expansion is more than 
ample to take care of the school 
construction needs for this period. 


Electric Power Industry 


Electric power generating capa- 
bility continues to expand. The 
electric utilities companies are cur- 
rently adding about 12 million kw 
capacity to their lines annually. 
This is more than adequate to meet 
the existing growth demands of 
electric power production, expand- 
ing at an annual rate of about 8 to. 
9%, or about 55 billion kwhr per 
year in 1960. 

The record of the sale of electric 
power, from 1955 to 1959, in dollars, 
in kwhr, and in number of cus- 
tomers, is shown in the table ‘“‘Elec- 
tric Energy Sales in U. S.” Over 
this five-year period, dollar volume 
is up 81.8%; kwhr sales are up 
80.8% ; and number of customers is 
up 9.4%. 

Revenues from residential elec- 
tric service this year will total about 
$4.7 billion for 188.2 billion kwhr. 
Growth rates in the residential field 
are high, and are expected to ex- 
pand still further under the impact 
of the Medallion Home industry 
promotion. This expansion will re- 
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(In millions of kilowatts) 


200 


ELECTRIC POWER GENERATING CAPACITY 


ELECTRIC POWER PRODUCTION 


(Billions of kwhr generated in U.S.) 


180 


750 


160 


700 


140 


650 


600 


120) 


100 


195571956 
«Additions to be made, reported to Electrica 
Source: Federal Power Commission 


Venlo = 1999 


Total Sales 


(Thousands _— (Millions 
Year of Dollars) of kwhr) 
VOSS tee $8,020,439 480,921 
LOS6 Mees. 8,698,808 530,128 
1957 ie ee. 9,289,602 557 ,829 
TOSS aera ss 9,733,806 569,161 
WSS ee eo: 10,572,652 626,743 


Source: Edison Electric Institute. 


flect in still more electrical con- 
struction work. 


The Lighting Industry 


An estimate of the dollar volume 
of lighting equipment being sold 
this year is given in the table on 
“1960 Lighting Equipment Dollar 
Volume.” This table gives the esti- 
mated value of lighting equipment 
sold for each of the types of con- 
struction as listed and reported on 
monthly by the U. S. Census Bu- 
reau, Dept. of Commerce. 

Previous forecasts on lighting 
equipment dollar-volume growth 
have indicated that the lighting in- 
dustry more than doubles every ten 
years. These forecasts have shown 
actual dollar volume in 1950 at 
$289.7 million, in 1955 at $423.6 
million, and the estimated volume 
for 1960, shown in this report, at 


ELECTRIC ENERGY SALES IN U. S. 


550 


1960* 1961* ae 


| World 


1955 


| 


1956 Sav 1958 1959 


Source: Electrical World 


Production and distribution of electric power by the electric utilities companies are more than doubling each 
decade. This is a good barometer for electrical industry generally. Electrical World has forecast that by 1975, 
generating capability will reach 479 million kw, and energy sales will climb to about 2.1 trillion kwhr. 


USE AND COST OF ELECTRICAL ENERGY 


FOR RESIDENTIAL CUSTOMERS 


Total 
Ultimate 
Customers vede 
52,558,601 qO5S Wiki. 
53,994,893 1OSGn ae erat 
55,171,089 ICAY Aa tet he eS Mee 
56,208,491 (CEES Soe maces 
57,504,761 NOSSO ea eoee, © aes 
* Averages. 


Total 

Annual Annual Annual 
Kwhr* Cost* Cost/kwhr* 
2,751 $72.63 2.64¢ 
2,969 77 AY 2.60 
3,174 81.25 2.56 
3,366 85.16 Zoo 
3,585 89.63 2250) 


Source: Edison Electric Institute. 


$638.4 million. Previous forecasts 
for the future include 1965 at $1.0 
billion, and 1970 at $1.4 billion. 
These forecasts are still valid. 
Also shown in this report are the 
approximate sizes of a number of 
specialty lighting industries, based 
on their annual dollar volumes in 
1959. These data have been ob- 
tained through independent market 
research studies on a one-time 
basis, and are presented here on 
that basis. The floodlighting data 
do not include residential, shop- 
ping center, or gasoline station 
lighting. The theatrical and movie 
lighting is based upon new school 
construction. And the swimming- 
pool lighting is based on the use of 
142,000 units in 1959, and the 
statistic that 92% of all pools have 
some underwater lighting. 
Research and development work 
in the electrical industry is at an 
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all-time high, and growing. This 
work is in many fields, is expanding 
into still others, and is being car- 
ried out by both electrical and non- 
electrical manufacturing firms. In- 
cluded in this research are such 
items as have been announced in 
recent months, as listed below. 

1. Power generators—new types 
of power sources are under study 
and refinement, spurred on by the 
need for power for space vehicles. 
Five recent devices are: solar cell, 
which uses a semiconductor mate- 
rial to convert light into electricity ; 
thermoelectric couple, which con- 
verts heat into electricity by means 
of two different types of semicon- 
ductors; fuel cell, which converts 
chemical energy into electricity; 
thermionic tube, which harnesses 
atomic energy, focused sunlight, or 
the hottest radioactive isotopes; 
and magnetohydrodynamic gener- 
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ee the bulb to prevent bulb blackening; 


1960 LIGHTING EQUIPMENT DOLLAR VOLUME 


(Used for General Lighting Purposes) * 
(Thousands of Dollars) 


Type of Construction Where Used 


Total New Construction.......... 


Private Construction............. 
Residential (nonfarm)............ 
Nonresidential building.......... 

industrial :sco aac cutere py ciauee nak 
Offices, warehouses and loft buildings................ 


Stores, restaurants and garages 


Other nonresidential buildings. . 
Religious: cris arab Meets 
Educationalia: aya. sere 
Hospital and institutional... . . 
Social and recreational. ..... 
Miscellaneous.............-. 

Rormyconstruction'se-. 4. <n 
Rubliciutilities: 22 sapere eiertsenaee 
Telephone and telegraph... . 
Other public utilities......... 
All'other private. -020)s2s seu: 


Public Construction.............. 
Residential building............. 
Nonresidential building.......... 

Industrial 330 heptane te apse 


Hospital and institutional....... 
Administrative and service buildings............¢....4 
Other nonresidential building. . . 
Military facilities... ............ 
Sewer and water systems........ 
Public service enterprises......... 
Conservation and development... . 
Highways (includes street lighting) . 


All other public 
Modernization 


Total Lighting 


Value** 
$566,307 


151,015 
2,888 
95 ,256 
8,160 
59,731 
7,200 
12,285 
7,880 
5,111 
2,142 
2,608 


80,000 


* Does not include searchlights, automotive, aircraft or railway coach lighting, 
residential portable lamps, and similar types of lighting equipment not associ- 


ated with building construction. 


** EC&M estimate, mid-1960, based on Dept. of Commerce forecast for 1960 


new construction at mid-year. 


a RS a | 


ator (MHD), which produces elec- 
tricity by moving a conductor in a 
magnetic field—in which the ‘‘con- 
ductor” is a stream of hot (3000°C) 
gas that has been “seeded” with 
ions. 

2. A remote-controlled electronic 
guard system, which utilizes all the 
wizardry of electronics—noise de- 
tectors, closed-circuit TV, sound 
wave generators. 

8. Transistors and semiconduc- 
tors—tiny chips of specially pre- 
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pared germanium metal which offer 
new approaches to control and am- 
plification of electrical signals. 
These devices were discovered more 
than a decade ago, but are now be- 
ing adapted widely dprovehour the 
electrical industry. ° 

4. New lighting Phage aie 
a) integrated lighting-heating-cool- 
ing systems; b) outdoor-type fluor- 
escent lamps; .c) new pencil-thin 
incandescent (Quartzline) lamps, 
with iodine added to the gas inside 


d) new “peaking-ballast” dimming 
for fluorescent lamps; e) new tran- 
sistor-type high-frequency inverters 
for fluorscent high-cycle lighting; 
f) more efficient electroluminescent 
lighting, including new colors; and 
g) a new “light-amplifier” device 
which uses a cube of synthetic ruby 
with peculiar’ optical properties, 
which reportedly makes possible the 
projection of a narrow light beam 
as intense as the sun. 

These are only a few of the de- 
velopments in the electrical field, 
which have already been announced 
and widely publicized. There are 
undoubtedly many, many more in- 
ventions and innovations under in- 
tense study and development at this 
time, some of which will be reported 
on_in-the months ahead and in the 
early 1960s. The impact of such re- 
search and development work will 
undoubtedly be great. 


Electric Heating 


The total dollar volume for ship- 
ments of all types of heating equip- 
ment for habitable structures in 
1959 was $387 million, according to 
Building Materials Division, BDSA, 
Dept. of Commerce. Of this total, 
$27.8 million, or 7% of the total, 
was for electric heating equipment 


(see table, next page). The volume- 


of other types of equipment was: 
gas— 46%; oil - — 42%; and solid 
fuel— 5%. 

The market potential for the use 
of electricity as the heat-producing 


medium in all types of space heat- 


ing equipment has long been recog- 
nized. Over the past ten to twelve 
years, many electric utilities com- 
panies and others have conducted 
studies on various methods of heat- 
ing using electricity as the source 
of heat. More recently, the “Live 
Better Electrically,” and the “Me- 
dallion Home” programs, which are 
devoted to the promotion of the all- 


electric home concept, have been — 


sponsored by most of the electric 
utilities companies, and by elec- 
trical equipment manufacturers. 
These research and promotional ef- 
forts are producing results, as is 
indicated by these statistics. 
Although the principal market 
for electric heat is in new-home 
construction, and in the rehabilita- 
tion of existing dwellings, it is also 
adaptable for use in commercial 
structures. Unit heaters are used 
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SPECIALTY LIGHTING INDUSTRIES 


(Annual Dollar Volume, 1959) 
Size of Industry ($000) 


Type of Lighting 
Industrial Safety 
Explosion Proof Luminaires 
Dust Proof Luminaires 
Vapor Tight Luminaires 
Floodlighting Luminaires 
Surgical Luminaries 
Dental Luminaires 
Theatrical 
Spot and floodlights 
Movie Set Lighting 
Swimming Pool 
Underwater lighting 


$4,000-$5,000 
$300 

$5,000 

$6,000* 

$8,200 

$1,100 


$5,000-$6,000 
$1,000 


$4,600 


* Does not include residence, shopping center, or gasoline service station lighting. 


Source: Based on some independent studies. 


mainly in commercial and indus- 
trial installations. Unit ventilators 
are primarily used in commercial 
and school construction. 

Not included in the Dept. of Com- 
merce data are heat pumps, which 
have been used on an increasing 
basis over the past decade. Some 
idea of the relationship between 
number of installations of resist- 
ance heating and heat pumps is 
provided by a survey last year, con- 
ducted by Electrical World, which 


indicated the number of installa- 
tions which would be completed and 
in use as of December 31, 1959. This 
survey indicated that there would 
be a total of 613,250 resistance 
heating installations—579,000 in 
homes, and 34,250 in commercial 
and industrial buildings. It also 
indicated there would be a total of 
78,900 heat pump installations— 
43,300 in homes and 35,600 in com- 
mercial and industrial structures. 

The outlook is for continuing 


growth in the use of electric heat- 
ing, spurred to new growth rates 
by lower and more attractive energy 
costs, technological advances in 
equipment, stepped-up market and 
sales promotion by utilities and 
equipment manufacturers. 

The decade of the 1950’s just 
closed, was a period of production 
growth, and expansion of facilities 
and capacities, in the electrical field 
as elsewhere. The decade of the 
1960s, now getting under way, pre- 
sents a challenge for market ex- 
pansion, or the creation of new and 
larger markets to consume more of 
the products that can now be turned 
out at a faster rate and a lower cost. 
Over the next decade, the popula- 
tion gain will probably be on the 
order of 20%, and export markets 
should increase as living standards 
throughout the free world are im- 
proved. Research and development 
will account for many new products, 
and for spectacular improvements 
in existing products. Automation 
of production lines will help to re- 
duce costs of these new and im- 
proved products. Strong market 
promotion can help to expand sales 
of these products. Thus, the outlook 
for the electrical industry is an 
optimistic one of continuing elec- 
trical progress. 
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Type of Equipment 


Baseboard (not including glass panels).............. 


Convectors: 


WithOunincinis so ccsc en Act 
NAOT ie ONE ai ae 


Glass panels: ~ 


BasebodiGeck Meares oe. 


Unit heaters and unit ventilators 
Warm air furnaces: 


UCTS oe nea ea 


* At manufacturers’ selling prices. 


ELECTRIC HEATING EQUIPMENT 


(Value* of 1959 Shipments) 


Output 
Btu /hr 
(000) 


9,571 ,986 


1,618,280 
1,138,839 


590,819 
234,101 
666 ,601 


54,660 
21 ,807 
66,760 


589 ,239 
85 ,520 


14,638 ,612 


_ Source: Building Materials Div., BDSA, Dept. of Commerce. 
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Total Percent 
Value* of Total 
(Dollars) (Dollar Value) 
$8 ,325 ,587 29.9 
5,596,254 20.1 
4,250,219 15.3 
660 , 936 2.4 
1,432,897 5.1 
5,654,322 20.3 
88 , 828 0.3 
51,701 0.2 
210,522 0.8 
1,095 ,607 3.9 
467 , 421 1.7 
$27 ,834 ,294 100.0 
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Let's get realistic about... 


Voltage Drop in 


Design limitation of voltage drop in circuits can add substantially 


in increased copper, raceway and labor costs of the overall system. 


For this reason, permissible voltage drops in any system should 


be realistically related to the voltage characteristics of load devices 


supplied. Here’s a close look at voltage drop in terms of efficiency 


vs economics for apartment-house wiring. 


By Frederick Latzer, Consulting Engineer, New York, N. Y. 


ing consideration in design of 

electrical wiring systems has 
been a subject of much _ study 
through the years. An almost end- 
less stream of literature has told 
how to calculate voltage drop for 
this, that or the other system of 
supply—in magnetic or non-mag- 
netic raceways—for different power 
factors—for circuits of all conceiv- 
able lengths. The subject has been 
treated in charts, tables, slide rules 
and assorted calculator devices. 
Short and long do-it-yourself form- 
ulas can be found in textbooks and 
handbooks, prepared by profes- 
sional associations, by manufac- 
turers and by various individual 
authorities. But on the subject of 
voltage drop in apartment houses, 
there is woefully little information 
available to the electrical construc- 
tion industry. To stimulate develop- 
ment of such information, this 
article explores the subject in 
detail. 

Present standards on voltage 
drop are contained in our codes, and 
one cannot but wonder why these 
standards have not been reviewed 
in the light of modern electrical 
needs. For instance, the allowable 
voltage drop in power feeders is 
generally set at 3%. The National 
Electrical Code, Sec. 215-3, sets 
forth 3%, although this is only a 
recommendation and is not manda- 
tory. And the Chicago electrical 


Pi eon drop as an engineer- 


code, as another example, says, 
“Good engineering practice re- 
quires that total voltage drop in 
power circuits to motors be held 
to a maximum of 5%, with 2% al- 
located to the branch circuit” (i.e., 
3% in the feeder). 

The allowable drop in lighting 
feeders is generally set at 1%. 
The N. E. Code advises that feeder 
drop be “not more than 1% for 
lighting and for combined lighting, 
heating and power loads.” The 
Chicago code further states, “Be- 
cause of the more critical situation 
on lighting and heating circuits, 
with a 100% steady load, a total of 
2% drop is recommended, with 1% 
allocated to branch circuits” — 
which leaves 1% drop for the 
feeder. 

Minimum voltage levels through- 
out electrical systems are of great 
concern to the system designer. In 
many cases, voltage tolerances can 
be most critical. And it is proper 
and necessary that our codes set 
the low limits of voltage levels as 
a precautionary safeguard in a 
competitive industry. But the 
problem should be treated realis- 
tically—in terms of today’s sys- 
tems, loads and electrical needs. 

To arrive at some practical fig- 
ures on optimum voltages we first 
must establish basic voltage condi- 
tions for apartment houses: 

Service Voltage—We can safely 
take this to be nominally 120 volts, 


Over 80% of the supply systems 
of the country have apparently 
standardized on this figure; and for 
the large apartment house projects 
we are discussing, the percentage 
is probably nearer 100%. Nominal 
120 volts does not of course mean 
an actual 120 volts at all times. 
Probably 117 volts at peak loads 
and 123 volts at minimum loads 
would be more realistic. Therefore, 
since voltage drop on feeders should 
be computed at peak loads, let us 
take the lower service voltage to be 
considered in our study as 117 
volts. But let us not overlook the 
higher voltage of 123—this may 
be more important than the low 
limit. 

Device Voltages—For purposes 
of this discussion, utilization de- 
vices affected by voltage application 
limits fall into the general catego- 
ries of: lighting, heating, motor- 
driven, and electronic. We shall 
discuss the voltage operating limits 
of each, in turn. To ascertain what 
these limits should be, we contacted 
a number of the leading manufac- 
turers of the last three types, re- 
questing information on the nom- 
inal nameplate voltage rating and 
the lower and upper recommended 
operating limits. The voltage fig- 
ures hereinafter used represent the 
consensus of the information ob- 
tained. 

Lighting—Incandescent, fluores- 
cent, mercury-vapor and other gas- 


102 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . SEPTEMBER, 1960 


my * a 


Apartment Houses 


eous-discharge lamps are con- 
sidered. Of these only the first 
can be said to be sensitive to volt- 
age variation, since the lumen out- 
put drops appreciably with drop in 
voltage and lamp life is seriously 
affected by a rise in voltage. On 
the other hand, fluorescent and mer- 
cury lamps are relatively immune 
to moderate changes in voltage. For 
instance, on a 120-volt nominal 
base, fluorescent lamps will satis- 
factorily operate and ballasts are 
designed for a 110-125-volt range. 
Mercury-lamp transformers have 
taps for 105/118 volts—make your 
own choice. 

Practically then, to arrive at 
some minimal value of desirable 
lighting voltage at the using point, 
we can confine our probing to the 
incandescent lamp. This is where 
our modern-condition consideration 
first materializes—for it must be 
said that, except in residential use, 
the filament lamp has definitely 
been relegated to secondary impor- 
tance. Let us, therefore, talk about 
the one place where voltage drop 
should definitely be limited and 
where it probably would be great- 
est — the large apartment house, 
where the distance between the 
utility’s supply point and the fur- 
thest lamp of a tenant can well 
reach 300-400 ft. 

Lumen drop is the criteria, but 
where is this critical? In the 
kitchen or bathroom? No; these 
are most likely fluorescent. Halls, 
closets, bedrooms? No again; es- 
sentially these are secondary-use 
spaces, lightingwise. Dining room? 
Almost as extinct as the dodo; very 
limited use at the best, certainly 
not critical from a lighting stand- 
point. This leaves us the living 
room, and here light quantity is a 
must—or is it? Can any light 
source be more wasteful of lumens 
than are madam’s ideas of decora- 
tion? And if she is short of lumens 
with a 60-watt lamp, how about 
using a 75 or, for that matter, a 
150? All things considered, no 
gray hairs on this score seem war- 
ranted. Certainly a copper mine 
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voltage drop= 1% - 


Branch circuit 
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Branch circuit 
Mevoltage drop=> 


2%, Power load 


Lighting 
load 


Recommended 
voltage drop=1% 


Point of connection 
of service entrance 


are baa 


Service equipment 


Recommended 
voltage drop= 

3% from source 

to branch circuit 
overcurrent devices 


TRADITIONAL RECOMMENDATIONS ON VOLTAGE DROP 


should not be installed in the build- 
ing to give her a few more lumens, 
(so she can have more opaque 
shades on her lamps). Seriously, 
what should be the voltage at the 
lamp outlet, assuming the use of a 
120-volt lamp? 

If we assume 112 volts as the 
socket voltage, we have a drop of 
8 volts (on the 120-volt base), or 
6.66%, and a lumen loss of only 
about 11%. Let us therefore ten- 
tatively use 112 volts as the ac- 
ceptable socket voltage for light- 
ing. This will permit a drop of 
(117-112 or) 5 volts in the wiring 
system at the assumed peak volt- 
age. If any eyebrows are raised 
comparing this to the 1.2 volts (i.e., 
1%), present thinking, so much 
the better. 

Heating Devices—In commer- 
cial, institutional and industrial 
buildings these are normally of lit- 
tle importance or, contrariwise, of 


major importance. But if critical 
voltage-drop conditions arise in 
specific instances, this becomes a 
problem with which the designer 
can well cope. In any event, no 
safety considerations, only matters 
of time or efficiency, are involved. 
In residential (apartment) build- 
ings, however, the story is different. 
Heating devices (irons, toasters, 
ranges, dryers, etc.) become more 
important every day. But low volt- 
age, within reasonable limits, re- 
sults only in stretching the time of 
performance. This can become an 
unmitigated nuisance, but hardly a 
matter for code safety concern. 
However, let us examine the situa- 
tion: what are the low limits? 
First, it should be-borne in mind 
that heating devices are nameplate 
rated 115 volts, not 120. Suppose we 
now assume an end voltage of 112, 
as for lighting; resulting wattage 
is as the square of the voltage, i.e., 
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for a maximum drop 
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distant outlet 


= 
{17 volts at 
peak load 
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{12 volts 


Branch circuit 


REALISTIC VOLTAGE DROP PLAN FOR APARTMENT HOUSES 


(112/115)* or 95% of the rated 
heat output. One must, in all seri- 
ousness, ask—so what? Raising 
our voltage means copper and that 
means money—usable to much bet- 
ter advantage for other enlarge- 
ments of the electrical system. So 
let’s tentatively establish 112 volts 
as the socket criteria for heating 
devices also. 

Motor Driven Devices — These 
are critical to low-voltage condi- 
tions, both from a safety and use 
standpoint. How long can we go 
and still stay within bounds. Let 
us therefore consider the apart- 
ment house with its multiplicity of 
small motor-driven devices, (refrig- 
erators, washers, air conditioners, 
etc.). Again, all such devices are 
presently nameplate rated for 115 
volts. Device manufacturers say 
that their motors will operate on 
10% voltage variation both plus 
and minus i.e., 104 to 126 volts; but 
it would be questionable to even 
approach the low limits. We feel 
that 5% under-rating should not 
be exceeded, otherwise serious 
abuses may materialize. 

_ Using 5% then, we find the min- 
imum operating voltage can be 115- 
(115 x .05) = 109.25 (let’s say 
110). On the 120-volt nominal sup- 
ply basis, we can then afford 10/120 
loss, i.e., an 8:3% drop, service to 
motor. However, if we keep to the 
112-volt limit discussed for the pre- 
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vious devices, we have a safety 
margin of 8 volts and have only 


8/120 or 6.7% drop. So far, so 
good. 
Electronic Devices — Commer- 


cial and industrial use calls for spe- 
cific study of each case; this we can 
safely leave to the designer. But in 
apartment use, television, specifi- 
cally, is another matter (radio is 
not too critical). Voltage needs de- 
pend on many factors, such as make 
and age of set, for instance. Noth- 
ing here is accurately predictable, 
but we can establish some criteria 
based on television experience. 
Authorities in the television field 
tell us that sets are nameplate rated 
at 115 to 117 volts, but that low- 
voltage limits should not be below 
112 volts, although the better grade 
sets can tolerate 108 volts. So we’re 
right back to our 112-volt thinking 
—for the howls of anger from the 
family whose picture is distorted, 
shrunk or unstable, is something a 
landlord cannot abide, no matter 
how thick his hide. And if he ean 
pass this hot potato on to his engi- 
neer or contractor, or both, their 
lot is not to be envied. So, in self- 
protection, 112-volt minimum it is; 
and we’re back to the permissible 
drop as for lighting, i.e., 5 volts. 
Having established 5 volts as the 
maximum allowable drop on a 120- 
volt nominal supply, let us now con- 
sider a specific example of what 


this means ina fair-sized apartment 


project, supplied with the almost 
universal 120/208-volt, 3-phase, 4- 
wire system. We will take a project 
typical of the conditions we want 
to study—a 15-story, moderate 
rental ($40 to $60 per month per 
room, if one can forgive calling this 
moderate) building with ten 44- 
room apartments per floor, each 
apartment modernly equipped. De- 
mand loads are established on the 
1959 NEC basis—i.e., 3 watts per 
sq ft for lighting, 3000-watt ap- 
pliance load, a dishwasher, one 13- 
hp air conditioner unit for the 
living room, two #-hp (7.5 amp 
units), for the bedrooms. There is 
no electric cooking, no clothes wash- 
ers or dryers. 


Apartment Unit Load 


3 watts = 3.0 kw 
2. Appliance load 3.0 kw 


6.0 kw 
3. Apply boat yee factor 
X 100% = 
3. 0 5 35% = 0 
Net lighting and appliance load 4.0 kw 
4, Add at 100% demand: 
One dishwasher 


ah Lighting 1000 sq ft 


(fixed appliance) 1.5 kw 
One 114-hp air conditioner 

(10,000 00 Btu) 1.8 kw 
Two & eth air i aeeae 

(6,500 Btu) 2.0 kw 

Total load after demand 9.3 kw 


5. Amperes, 120/208-volt open Y 
(i.e., 3-wire 


6. Subfeeder size per phase leg No. 8 


Feeder Load to One Meter Bank 


Apartments are individually me- 
tered. Meters are located in cen- 
tralized tenant floor meter closets, 
one such closet supplying three en- 
tire floors, i.e..—30 apartments. 


1. Lighting and appliance load, 
30 eae 


: i Aisi 
pply roe. actor— 
@ 100% = 3.0 
un 3 @ 35% = 41.0 
60.0 @ 25% = 15.0 
Net load, 
lighting and at big 59.0 kw 
2. Dishwashers—30 X 1.5 = 45 kw 


Apply demand acto of 75%, 

net load 34.0 kw 

. Air conditioner load, 
30 X 3.8 kw at 100% = 114.0 kw 

. Total feeder load to one ; 

meter bank 207.0 kw 
. Amperes, 3-phase, 4-wire, 

120/208 volts 575 
. Cable size—Two 300 MCM 

(RH, copper) per phase. 


a on - Ww 


Service Feeder Load 


Tenant’s Load—150 Apartments: 
1. Lighting and appliance load, 
150 Apartments @6 kw = 900 kw 
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; Apply d demand Factor, 
kw @ 35% = 42kw 
780 kw @ 25% = 195kw 
Net lighting and appliance load 237 kw 
2. Dishwashers 150 X 1.5 = 225 kw 
Apply demand factor 25% 
(see Note A) Net load, 56 kw 
3. Air conditioner load 


150 X 3.8 = 570 kw 
Apply demand factor 75% 

(see Note B) Net load, 427 kw 
4. Total Net tenants’ load 720 kw 
5. Add owner’s load—public _ light- 

ing, elevators, boiler room, 

laundry, pumps, etc. 103 kw 
6. Total Load on Service 823 kw 
7. Amperes, 3-phase, 4-wire, 

120/208 volts, 2280 


8. Cable size—six 500 MCM 

(RH eopper) per phase. 
NOTE A—No warrant exists in 
the code for this demand factor. 
However, common sense dictates it 


is inconceivable that 75% of all 
dishwashers, ie, 112 of them, 


would be operated at one time and 
long enough to exert a thermal ef- 
fect on the cable. In fact, in this re- 
spect, NEC Table 220-8 for house- 
hold dryers sets an example of real- 
ism and the figure of 25% is taken 
therefrom. 

NOTE B—Again, no warrant ex- 
ists for this demand factor. Cer- 
tainly this is a demand which will 
approach the connected load. But 
we are considering here, a total of 
3 x 150 = 450 units. Experience 
has demonstrated (in New York 
City, at any rate) that there is a 
use factor due to such considera- 
tions as families being away, units 
out of order, bedrooms not used, 
personal dislike of air conditioners, 
etc. We think our use of 75% is 
conservative. At any rate, this 
being a study of voltage drop and 
not of feeder design, we trust the 
reader will not be overly critical of 
this assumption. 


Voltage Drops 


In the preceding section we de- 
termined what cable sizes are re- 
quired to satisfy adequate current 
carrying needs. We now study the 
problem of: 

(1) What would our voltage drop 
be (to the final use point in the 
apartment), using the cable sizes 
determined above, i.e., thermal siz- 
ing only: 

(II) What cables would we need 
for a total of 5 volts drop, service 
to use-point. 

(III) What cables would we need 
for limiting the drop in fhe feeders 
to 1%. 

To state the obvious, rinse drop 
calculation requires the need of 
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FEEDER SYSTEM FOR 150-UNIT APARTMENT HOUSE 


establishing the following factors: 
cable sizes involved; distances, i.e., 
lengths of each circuit component; 
ampere loads in each circuit, and 
the power factor thereof; types of 
raceway employed, i.e, whether 
magnetic or non-magnetic; unit 
voltage drop factors to be used. 

(1) Cable Sizes—limited in our 
example to No. 12, No. 8, 300 MCM 
and 500 MCM. All 600-volt rated; 
four individual wires per conduit, 
in feeders; three in subfeeders; 
two in branch circuits. 

(2) Distances—The accompany- 
ing diagram of the feeder system 
for a 150-unit building is used to 
establish these typical distances: 

Circuit A—Service feeder, as 
100 ft. 

Circuit B — Feeder service 
switch to the furthest meter bank 
—250 ft. 

Circuit C—Longest subfeeder 
from the meter to the individual 
apartment fuse cutout—60 ft. 

Circuit D—The final branch 
circuit—40 ft. 

We might here note that Circuit 
A will, more often than not, be 
much shorter, to the point of being 
zero. Our example purposely uses a 
garden type project, where the util- 
ity stops at the property line. But, 
the length of Circuit A might some- 
times be 200 ft or longer. 

(8) Ampere loads per wire then 
become as follows: 


Circuit A—2280 amps—6 wires per phase 
= 380 amps 
Circuit B—575 amps—2 wires per phase 
= 238 amps (use 240). 
Cireuit C— = 39amps(use 40). 
Circuit D—Assumed as No. 12 wire and a 
1200-watt load 
= 10amps 


(4) Raceways—We will develop 
figures for both magnetic and non- 
magnetic types. Outside cables can 
well be direct-burial type or in fiber 
conduit. Inside, the use of alumi- 
num conduit or aluminum armor is 
now a reality. These, of course, are 
all non-magnetic. In the magnetic, 
there is the old faithful—steel. 

(5) Unit Voltage Drops—Here 
we tread on uncertain ground. Per- 
sonally, we do not feel that firm 
factual data exists. But we have 
available a composite table, which 
tabulates 14 sources of drop data. 
The most widely used (though not 
the lowest), appears to be the data 
listed in the “Electrical Engineer- 
ing Manual’ of the International 
Association of Electrical Inspectors ; 
this has been successfully applied in 
the New York area for some years. 
We believe it can be well used for 
our purposes. The data shown are 
for magnetic raceways, and are 
given in volts-drop-per-100 amps 
for 100 ft (10,000 amp ft). We will 
use the phase-to-neutral drop in 
each instance. Non-magnetic duct 
figures will be taken : as 8 80% of the 
magnetic. 
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If 


(6) Our next step is to establish 
the power factor to be considered 
and applied to each circuit. We pro- 
pose to use:— 


For Circuit D — branch circuit — 1.00 
C — subfeeder — 0.98 
B — feeder — 0.98 
A — service feeder — 0.97 


“ «“ 
«“ “ 


There will probably be some dif- 
ferences of opinion on these fig- 
ures; but since, as far as we know, 
no factual data exist on this point 
and since much lower figures are 
not conceivable, the results cannot 
be far wrong. The IAEI tables run 
1.0 pf and 0.90 pf; we will interpo- 
late where necessary. 

(7) We now establish our unit 
voltage drop from the IAEI ta- 
bles :— 


LINE TO NEUTRAL DROP— 
VOLTS PER 10,000 AMP FT 


No. 12 No.8 
Wire Wire 300 500 
2-wire, 3-wiree MCM MCM 


eohase oe Y 4wire, balanced Y 

CIR. CIR- CI 

GUIT CUIT 
D C 


CUIT CUIT 
B A 


Magnetic 
Ducts 


0.25 


0.32 

0.20 
Note—No non-magnetic data used 
for Circuits D and C; these are 
invariably steel conduits. 

(8) The multiplying factors 
needed to convert the 10,000-amp- 
ft findings in the above table to 
the actual volts drop of our spe- 
cific circuits are as follows:— 


Circuit D— 10 amps X 40 ft = 
400 


400-amp ft = = 0.04 

Circuit C— 40 amp xX _ 60 ft = 
2,400-amp ft 0.24 

Circuit B — 240 ie X 250 ft = 
0-amp ft 6.00 

Circuit A — 380 amps X 100 ft = 
38,000-amp ft = 3.80 
(9) Now we are ready for the 


actual voltage-drop figures for our 
building :— 
Magnetic Ducts: 


ae. Drop Volts 
Circuit D—33.0 x 0.04 = 1.32 volts 


Ac) 
C—10.0 X0.24=2.40 volts 2.0 
B—0.40 X6.00 =2.40 volts 2.0 
A—0.25 X3.80 =0.95 volts 0.75 
TOTAL DROP 7.07 5.85% 
Non-Magnetic Ducts: % of 
120 
Drop Volts 
Circuit D—1.32 vx100%=1. 32 vil 
C—2.40 vX100% =2.40 v 2.0 
B—2.40 vX 80%=1.92v 1.6 
A—0.95 vx 80% =0.76 v 0.63 
TOTAL DROP 6.40 5.338% 
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Bearing in mind that 5-volt drop 
was our maximum desired (from 
the assumed 117 volts at the supply 
end during peak load), we find that 
using cables sized for only the re- 
quired current-carrying capacity, 
we cannot quite reach even that 
liberal limit. We further find that 
lowering the drop by the 1.40 volts 
still needed (using the favorable 
non-magnetic raceway) presents 
problems. Let us analyze where 
and how we can effect a lower 
drop :— 

(a) In Circuit D?—Hardly. In- 
creasing the wire size to No. 10 or 
larger presents practical construc- 
tion difficulties, both electrical and 
mechanical, which all contractors 
will immediately recognize, and 
which, in any event can produce 
little benefit. 

(b) In Circuit C?—Yes, at some 
cost. If we increase the wire size 
to No. 6 we can achieve a decrease 
of about 1 volt, but at the cost of 
the next larger size of conduit 
(1 in.), as well as the wire, and of 
course, labor. Considering that 
there are 150 of these circuits, all 
of which would be affected, an in- 
creased cost of some $1500 is indi- 
cated. 

(c) In Circuit B?—Yes, also at 
some cost. To achieve the further 
3-volt decrease needed, we would 
have to increase the cable to 400- 
MCM and the conduit from 38” to 
34”. There are five of these risers 
in our building, but only about three 
would be affected. Total length of 
affected feeder would be 250 x 3 x 
two (parallel legs), or 1500 ft, 
which, at about $3.00 per foot, is 
$4500. 

(d) In Circuit A—No. Any in- 
crease here would be enormously 
costly and hardly effective. If we 
increase Circuits B and C above 
shown, there will be no need to 
change Circuit A. 

(e) We therefore conclude: even 
using the 5-volt limit (4.17% on 
120-volt base) increased costs are 
likely to develop in relation to cost 
of thermal-sized conductors only. 

1% Drop—The 1% drop figure 
as now used is generally limited to 
the “feeder” system; i.e., in our 
example Circuits A and B. The 
minimal drop found in the compu- 
tation for non-magnetic raceway 
above, for these circuits, is 2.68 
volts. The enormity of the problem 
of dropping this to 1.2 volts (i.e., 
1%) is self evident and needs no 
elaboration. We must therefore con- 
sider this 1% criterion as impos- 


sible of achievement as well as, we 
believe, unnecessary. 


General Conclusions 


Let us now summarize the results 
of the above study; what do we 
find? 

1. That, for all practical pur- 
poses, if we have 112 volts at the 
final socket we have a safe and 
practical working figure upon which 
voltage drops can be based. 

2. That, under average condi- 
tions, if we allow for a 5-volt drop, 
service point to socket, we-can be 
reasonably certain of getting the 
112 volts even if the service voltage 
at peak loads drops to 117 volts, 
(from the nominal 120 volts). On 
the basis of percent drop, we can 
safely allow 4.5% figured on 120 
voltsi224 

3. That of the 4.5%, there should 
be allocated 1.0% as the drop in 
the branch circuit, (since the use 
of No. 12 wire is practical in all 
instances. ) 

4. That this leaves 3.5% as the 
allowable drop in the service, feeder 
and subfeeder runs. 

5. That 3.5% drop is achievable 
in many instances without any in- 
crease in the sizes of cables based 
only on current-carrying capacity. 
This is probably achievable with 
very modest increases in cost in 
most other cases. 

6. That the limitation of drop to 
1% is impossible and unnecessary 
to achieve and tends to inhibit the 
expansion of our electrical systems. 
That such expansion is by no means 
confined to the uses we already take 
for granted (dishwashers, garbage 
disposals, clothes washers, air con- 
ditioners, television, etc.), is well 
illustrated by two new develop- 
ments: (1) the advent of the 5-kw 
combination washer-dryer, with its 
small space needs, and (2) the use 
of electric space heating, already 
launched on apartment house scale, 
made competitively feasible by, 
strange as it may seem, the advent 
of air conditioning. Let us there- 
fore place no more burden on our 
wiring costs than is necessary for 
safety and practicality of use. Our 
industry is no exception to the rules 
of economics—the lower the cost of 
your product, the easier the sale. 


Over-Voltage 


We search in vain through our 
technical literature for discussions 


(Continued on page 241) 
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© ESTIMATING FORUM—IV 


By Ray Ashley, Research and Consulting Engineer, Oak Park, IN. 


Project Type and Risk 
Affect Job Selection 


STATEMENT: 


Electrical contractor Jones regularly submitted 
bids to a certain architect, but had not been awarded 
a contract for a long time. Finally, the architect 
advised him that he was close to the low bid on two 
jobs and that he could have either one if he met 
the low figure. 

The projects and bids were as follows: 


$27,750. Jones’ bid was $28,320 or $570 
high. 

No. 2—An Industrial Project. Low bid was 
$25,750. Jones’ bid was $26,600 or $850 
high. 


To the architect’s surprise, contractor Jones 
selected the industrial project which required the 
biggest cut in his bid price and was, in effect, a 


No. 1—A_ Hospital Addition. 


QUESTION: 


Low bid was 


smaller contract. 


Did Jones exercise good business judgment in his choice of the industrial project? 


ANSWER: 


Yes. The industrial project offered less risk; would be of shorter duration; had a better 


labor-material ratio. 


DISCUSSION: 


To implement the discussion, 
methods of estimating used by each 
contractor are shown. For simplic- 
ity, the same base cost was used for 
both contractors. The difference 
appears in the markups used and 
the method of applying them. Figs. 
1 and 2 represent Jones’ and the 
low bidders hospital estimates. 
Figs. 3 and 4 represent Jones’ and 
‘the low bidder’s industrial project 
estimates. Fig. 5 represents Jones’ 
revised estimate to get the indus- 
trial job. 

Job duration is an important con- 
sideration on any project. On an 
industrial job, start of the electri- 
cal work may be delayed by prog- 
ress of the general contractor. 
Once started, chances of proceeding 
without further delay are very 
good, Throughout the life of a 
hospital job, progress of electrical] 
work is governed by other trades. 
The work not only costs more, but 
job duration is much longer. 

Dollarwise, these two projects 
are quite similar. For this indus- 


ELECTRICAL 


BN ne Kies 


a 2 


a 
Ty ae 


trial project, assume normal dura- 
tion to be 16 weeks. The same pay- 
roll on a hospital job would very 
likely represent a duration twice as 
long. And remember, the hospital 
payroll (Figs. 1 and 2) was $10,800 
compared to $8,000 (Figs. 3 and 4) 
for the industrial work. 
Contracts for material involve 
less risk than do those for labor. 
This was an influencing factor in 
Jones’ choice of projects. The ma- 
terial-labor ratio of the industrial 


job was substantially more inviting. 

Under the pressure of estimating 
and bidding jobs, we are inclined 
to forego a thorough analysis of 
the work being figured. However, 
when given a chance to meet a low 
bid, we really go to work. That is 
what happened in Jones’ case. 
While reviewing his estimates, 
Jones discovered he had used the 
same markups for both jobs. He 
then realized that the industrial 

(Continued on page 210) 


FIG. I—JONES’ HOSPITAL ESTIMATE 


MATERIAL LABOR 
Base costs (material purchase)............. $10,500 Payroll $10,800 

Direct job expense (material)... .. be Pan 276 210 

Direct job expense (labor).............6% 648 
$11,358 $10,800 
Overheddiycrr cs, asav sree ioe Ake eae he 8% 909 30% 3,240 
Complete job costs... 2. $12,267 $14,040 
RetOntieire sic crstse ta hels cts. eects Sethe 5% 613 10% 1,404 
Sell price—Material................. $12,880 $15,444 

Sell price—Labor............5....--. 15,444 

Sell price—The Job................. $28 ,324 

Bid Price $28,320 
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Luminous 
Dome 
Solves 
Glare 


Smith Electric Company of San Francisco 
designed and installed a unique skylight 
installation; using coupled fluorescent strip- 
lights, messenger-cable suspension, sliding 
relamping techniques and aluminum canopy 


in confined attic space where accessibility 


Problem 


visiting the San Francisco 

headquarters of the California 
Pacific Title Insurance Company 
undoubtedly would have been an- 
noyed at the extreme fluctuations in 
general illumination, for a 40-ft-dia 
shallow-domed central skylight 
would deliver as much as 700 foot- 
candles to counters and desktops at 
high noon on sunny days, although 
clouds or fog in the late afternoon 
could cut this level to as little as 
10 or 8 fe. 

These wide variations were due to 
the fact that the frosted-glass sky- 
light was surmounted by a second 
pyramid-shaped clear-glass exterior 
roof structure, a combination that 


[J este a few months ago, anyone 


was difficult. 


translated daily and seasonal out- 
door weather conditions into in- 
terior extremes of glare and gloom. 

Between skylight and exterior 
glass roof, thirteen 500-watt flood- 
lights had been installed in an en- 
deavor to raise the lower limit of 
lighting intensity, but these lamps 
were too few in number to achieve 
their purpose. Spacing between fix- 
tures was too great to obtain even 
illumination of the skylight’s sur- 
face, and glass used for panelling 
the skylight was too dense to effi- 
ciently transmit artificial illumina- 
tion to working areas located 28 ft 
beneath it. 

For these several reasons, Title 
officials invited Warren G. Smith, 


president of Smith Electric, to 
study the problem and submit pro- 
posals for solving it. It was stipu- 
lated, however, that the overall 
architectural appearance of the 
ceiling would not be altered; the 
resulting lighting treatment would 
provide at least 50 footcandles of 
general illumination; relamping 
and maintenance would be accom- 
plished from within the confined 
space above and around the domed 
skylight; and no scaffolding would 
be erected on the central office floor. 

After investigation of local con- 
ditions and conferences with archi- 
tects and consultants, Smith came 
up with a triple solution that re- 
flects considerable ingenuity. 


MID-DAY GLARE and afternoon gloom formerly created light- 
ing variations to range from 700 to 8 footcandles beneath this 
40-ft-diameter skylight. Replacement of dense glass dome 
panels, installation of sliding fluorescent fixtures and creation 
of aluminum canopy now provides even 50-fe intensity to 
desks and counters 28 ft below. 


framework to replace glass sections which were too densely 


frosted to efficiently transmit artificial illumination provided 


by a few 500-watt incandescent floodlights. 
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NEARLY 300 PANELS of various sizes and shapes were. cut’ 
from Plexiglas and installed in original inverted-T skylight’ 


See a ee TTT es 
Meets eee 
epee , 


First, to improve light transmis- 
sion and diffusion characteristics, 
all inverted-T framing members of 
the skylight were left in their orig- 
inal positions, although the dense 
glass panels were replaced by sec- 
tions of 4-in.-thick Plexiglas..Since 
there are 288 sections of various 
sizes and shapes, the removal of old 
panels, precision cutting of Plexi- 
glas duplicates, and _ replacing 
these new sections in the original 
skylight frame was a delicate, tedi- 
ous operation. 

Second, to obtain even, high-level 
illumination to top-light the new 
skylight, ii was decided to remove 
the original 13 incandescent fix- 
tures and to install in their place a 
total of 188 rapid-start fluorescent 
lamps which would be mounted in 
continuous rows of various lengths. 
Distances between rows, and also 
between lamps and skylight sur- 
face, was to be approximately 20 in. 

This decision proved to be sim- 
pler in theory than in actual attain- 
ment because, since maintenance 
and relamping had to be accom- 
plished from the narrow. crawl- 
space surrounding the central dome, 
the fluorescent strips could not be 


-secured in fixed, inaccessible posi- 


tions above the skylight. 

This problem was solved by in- 
stalling 24 equally spaced rows of 
steel airplane-control cable (tested 
for 2000-lb stress) across the dome, 
securing the cables at either end by 
turnbuckles and clevis anchors at- 
tached to horizontal pipe racks 
which, in turn, were secured to ad- 
jacent parapet walls by lipped-chan- 
nel brackets and pipe clamps. 

Midpoints of cables were raised 
slightly by a central channel 


EVEN ILLUMINATION of skylight is now obtained from 188 
rapid-start fluorescent lamps. Note snap-rings on tops and 
ends of fixtures to permit attachment to supporting messenger 
cables and coupling of chassis-in tandem. Electrical connection 
of lampstrips is by means of short flexible leads and twist-lock 


plugs. 


AIRPLANE CONTROL CABLES, used to 
support fluorescent lampstrips, are se- 
cured to terminal pipe racks by means of 
turnbuckles and clevis anchors. Pipes are 
secured to masonry parapet walls by 
means of lipped-channel brackets and 
pipe clamps; these anchoring mediums 
being fastened to concrete deck and para- 
pets by powder-driven studs. 


strong-back member suspended by 
rod hangers secured to exterior- 
roof purlins, a procedure that re- 
sulted in cables remaining approxi- 
mately equidistant above the sky- 
light for its full width. Anchoring 
of channel brackets and pipe clamps 
to the masonry parapet walls was 
accomplished by using powder- 
driven studs. 

Fluorescent lamp chassis (includ- 
ing 4- and 2-ft lengths) were then 
equipped with snap-rings on top 
and end sections, thereby making 
it possible to. couple the fixtures 
together in tandem, and to suspend 


of 9 kw. 
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LAMPSTRIP CHASSIS at ends of rows are equipped with 
longer flexible leads and plugs that connect into duplex re- 
ceptacle boxes positioned around the skylight rim. Connec- 
tion of receptacles for circuiting purposes is via curved lengths 
of rigid conduit. Lighting installation represents electrical load 


CORRUGATED ALUMINUM canopy is 
supported by rod hangers attached to 
purlins and hip beams of exterior roof. 


uw 


Hangers also continue through ‘‘um- 
brella’’ to support central strong-back 
which, in turn, lifts midpoints of cables 
slightly in order to maintain equidistant 
gap between lampstrips and shallow- 
domed skylight surface. 


them on the dome-spanning mes- 
senger cables. Ends of chassis were 
likewise equipped with short 
lengths of 3-conductor rubber-in- 
sulated connection cords and twist- 
lock plugs in order to couple the 
lampstrips electrically as well as 
mechanically. 

With lampstrips so equipped, it 
was then possible to progressively 
snap fixtures to messenger cables, 
slide them out over the skylight, 
couple next-in-line chassis to them, 
and continue in this manner until 
all rows extended outwards to reach 

(Continued on page 242) 
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Area of Odd-Sized Conductor 


EZ 14 —-—-—— GT0-15 


No. 14 type GTO-15 cable 


What size conduit would be required for two No. 14, 15-kv neon sign 
cables? The diameter of each cable is % in. (.375). 

CSA = D? X 7854 

CSA = (.375)* X- 7854 

CSA = .1104 
Total cross-sectional area for both cables is .1104 XK 2 = .2208. Ac 
cording to the conduit percentage fill at the bottom of Table A, a 1-in. 
conduit would be required. 


How to compute... 
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Conductor 
Fill in 


Raceways 


With the 1959 NEC permitting more than nine con- 
ductors in conduits, the possibility of different sizes 
of conductors occupying the same raceway has 
been greatly increased. New tables are offered 
to simplify calculations for estimators and designers 
who must determine raceway sizes in combinations 
not shown in present NEC tables. Examples are 
given to explain the application of the tables, and 


a general discussion follows. 


By J. H. Watt 


changes incorporated in the 

1959 NEC was the removal of 
the 9-wire restriction in conduits 
for general wiring. As a result of 
this revision, the number ‘of con- 
ductors that may occupy a conduit 
is limited only to a maximum fill of 
40% of the cross-sectional area of a 
given size conduit. 

Table 1 of Chapter 9 (1959 NEC) 
gives the maximum number of 
conductors of equal sizes for each 
respective conduit size. And this 
table applies to new installations of 
conduits. 

When installing different con- 
ductor sizes, the proper conduit size 
is computed according to NEC 
Tables 3 through 7, Chapter 9. And 
with a large number of different 
conductor sizes, this requires a con- 
siderable. amount of arithmetic to 


0: of the most significant 


~arrive at the proper size conduit. 


Since most of these computations 
are made in the design stage, the 
tables in this article have been com- 
piled to simplify the procedure. 
The advantage to these supple- 
mental tables is that the only arith- 
metic involved is simple addition, 
plus moving a decimal point in 
some instances. Multiplying is elim- 
inated, and with it, the chance of 
error sO common in such problems. 


Table A for New Work 


Accompanying Table A applies to 
combinations of conductors not in- 
cluded in Table 1, Chapter 9 of the 
NEC. Conductor dimensions are 
those of Type RW conductors as 
given in Column 3 of NEC Table 5, 
Chapter 9. This is in accordance 
with the provisions of Section 346-6 
(a-2), which specifies the use of 
rubber-covered conductor dimen- 
sions for new work as shown in 
Table 5, Chapter 9. And Table 5, 
Chapter 9 mentions the use of Type 
RW dimensions for No. 14 and 12 
sizes, because Type R and RH con- 
ductors in these two sizes have 
smaller cross-sectional areas. ; 

While accompanying Table A 
gives only the dimensions of the 
various conductor sizes up to a total 
of nine conductors, the figures may 
be used for any number by shifting 
decimal points one place to the 
right for each multiple of ten, and 
adding values for less than ten con- 
ductors. 

As an example, assume that 27 
No. 12, 14 No. 10, and 12 No. 6 
conductors are to be installed in a 
conduit. The size of the conduit 
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cae TABLE A—Conductor and Conduit Area—Square Inches 


Size Combination of Conductors for New Work, Where Not Included in Table 1, Ch. 9, NEC 
AWG For Size of Conduit or Tubing Required 
MCM 
1 2 3 4 5 6 7 8 9 
18 0167 .0334 .0501 .0668 .0835 1002 1169 1336 . 1503 
16 0196 .0392 .0588 .0784 .0980 1176 1372 1568 .1764 
14 0327 .0654 .0981 1308 1635 1962 . 2289 .2616 .2943 
12 .0384 .0768 1152 1536 1920 . 2304 . 2688 .3072 .3456 
10 .0460 .0920 1380 . 1840 2300 . 2760 .3220 . 3680 .4140 
8 .0760 1520 2280 .3040 3800 .4560 . 5320 . 6080 . 6840 
6 1238 2476 .3714 4952 6190 .7428 8666 9904 1.1142 
4 1605 .3210 -4815 .6420 8025 . 9630 1.1235 1.2840 1.4445 
3 1817 3634 .5451 .7268 9085 1.0902 .2719 1.4536 1.6353 
2 2067 4134 .6201 8268 1.0335 2402 1.4469 1.6536 1.8603 
1 \ TANS) . 5430 .8145 1.0860 123575 1.6290 1.9005 2.1720 2.4435 
0 .3107 .6214 .9321 1.2428 1.5535 1.8642 2.1749 2.4856 2.7963 
00 3578 7156 1.0734 1.4312 1.7890 2.1468 2.5046 2.8624 3.2202 
000 4151 .8302 1.2453 1.6604 2.0755 2.4906 2.9057 3.3208 3.7359 
0000 4840 .9680 .4520 1.9360 2.4200 2.9040 3.3880 3.8702 4.3560 
250 .5917 1.1834 WAZ 2.3668 2.9585 3.5502 4.1419 4.7336 5.3253 
300 6837 1.3674 2.0511 2.7348 3.4185 4.1022 4.7859 5.4696 6.1533 
350 7620 1.5240 2.2860 3.0480 3.8100 4.5720 5.3340 6.0960 6.8580 
400 .8365 1.6730 2.5095 3.3460 4.1825 5.0190 5.8555 6.6920 7.5285 
500 .9834 1.9668 2.9502 3.9336 4.9170 5.9004 6.8838 7.8672 8.8506 
600 1.1940 2.3880 3.5820 4.7760 5.9700 7.1640 8.3580 9.5520 10.7460 
700 1.3355 2.6710 4.0065 5.3420 6.6775 8.0130 9.3485 TORGSA0 en ls > aes 
750 1.4082 2.8164 4.2246 5.6328 7.0410 8.4492 9.8574 TH26 56. cal seen 
800 1.4784 2.9568 4.4352 5.9136 7.3920 8.8704 NOR SASS al eit tere nD ose liee asda 
900 1.6173 3.2346 4.8519 6.4692 8.0865 9.7038 DAS 21 iT ss cer ie ay aches, Se ek ete 
1000 1.7531 3.5062 5.2593 7.0124 8.7655 TORSTSG Vee es eee ye | emcees aif, ta Deleestetes 
1250 2.2062 4.4124 6.6186 8.8248 EROS Ot ee wane rt trerm Png Pa ens i oy, I) Poise ancl atch oS Call te” Septet 
1500 2.5475 5.0950 7.6425 ORANG Ovammn MematIimiCr Mauser ksi tes IIB oils. we ace Molle ae ntitamete)) t [| cenetel clare 
1750 2.8895 5.7790 8.6685 UE ASISO) oo I SP aT oak I ea a | dat I Et en, Se (eee eect Ac 
2000 3.2079 6.4158 SOLS Mee eee Ree | ewe Le. ht, elit berescanc ae, LONE OS hens Uhm ee od Sete e polenta SN ple or Fareed 
C/A of Area Use Yn" xy," 1 1 yY," 1 VA u" bi 22" an 32” 42 5” 6” 
' 31% 2 Cond. .09 16 eye .47 .63 1.04 1.48 2.29 3.07 3.94 6.20 8.96 
40% 4 or more 12 mail .34 .60 82 1.34 1.92 2.95 3.96 5.09 8.00 11.56 
43% 3 Cond. alia B23 PCA .65 .88 1.44 2.06 Se7, 4.26 5.47 8.60 12.42 
53% 1 Cond. .16 28 -46 .80 1.08 1.78 2.54 3.91 5.25 6.74 10.60 Loeou 
Note: For rewiring existing, concealed conduits, the conduit percentage fills at the bottom of Table C may be used. 


is determined from accompanying 
Table A. If two No. 12’s equal 
0.0768, then for 20 No. 12’s, move 
the decimal point one place: to the 
right, which equals 0.7680. Then 
add to this figure 0.2688, which is 
given in the table for seven No. 
12’s. Thus, for 27 No. 12’s, the 
total is 1.0868. Following the same 
method, 14 No. 10’s are figured as 
follows: 


10 No 10=0.4600 (decimal point moved 


Adding the three sub totals, 


27 No. 12=1.0368 
14 No. 10=0.6440 
12 No. 6=1.4856 


Total sq. in. 
area =3.1664 


Referring to the 40% conduit fill 
figures at the bottom of Table A, a 
34-in. conduit would be required. 
If an adding machine is close at 
hand, the total cross-sectional area 


because 0.0768 for two No. 12’s be- 
comes 0.7680 for 20 No. 12’s (deci- 
mal is moved one place to the right 
and a zero added at the end to 
maintain a /4-place decimal align- 
ment). Here’s how the previous 
example is tabulated on an adding 
machine tape for 27 No. 12, 14 No. 
10, and 12 No. 6 conductors from 
the values given in Table A: 


7680 (20 No. 12—0.7680) 
2688 ( 7 No. 12—0.2688) 


one point to the right of any combination of conductor 4600 (10 No. 10—0.4600) 
from single conductor sizes can be computed in less than Sion to Ne aa ep 
4 No. 10 =0.1840 Sie a minute. But in using a standard 2476 ( 2 No. 6—0.2476) 


14 No. 10=0.6440 


And for 12 No. 6’s: 


10 No. 6=1.2380 (decimal point moved 
one point to the right 
from single conductor 


adding machine, forget the decimal 
points that appear on the adding 
machine tape. In Table A, you will 
notice that four figures always ap- 
pear to the right of the decimal 
point for each value. And with an 


31664 Total 


Now take the figure 31664 and 
count off four decimal places to 
the left. The result is 3.1664, which 
is the same as in the previous ex- 


2No. 6=0.2476 agure) adding machine, bear this in mind, ample, and represents the total 
pl + ance dal ag For 20 No. 12 conductors, 7680 will cross-sectional area of the con- 
12No. 6=1.4856 appear on the adding machine tape, ductors under consideration. 
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Smaller combinations, such as 
three No. 10’s and three No. 4’s, 
can be computed simply by glancing 
at Table A. The value for three 
No. 4’s is 0.48++, and for three No. 
10’s the value is 0.13+. Then the 
total is 0.61+. From the 40% con- 
duit-fill figures at the bottom of 
Table A, a 14-in. conduit would be 
required. 


Rewiring Existing Conduits 


As previously discussed, Table A 
applies to new conduit installa- 
tions where, in general, conductor 
fill is limited to 40% of the interior 
cross-sectional area of a conduit. 
Such a limitation on an original 
installation simplifies the addition 
of more branch circuits or larger 


ew. ae ls xg oF aie 
feeders where load requirements 
are increased in the future. 

With this thought in mind, the 
NEC permits a greater percentage 
fill of conductors in an existing 
conduit in addition to allowing the 
use of actual conductor insulation 
dimensions in making computa- 
tions. For rewiring existing race- 
ways for increased load where it is 
impractical to increase the size of 
the raceway due to structural con- 
ditions, NEC Table 38, Chapter 9 
permits three or more conductors 
to occupy 50% of the interior cross- 
sectional area of a conduit. For a 
single conductor, 60% fill is per- 
mitted, and two conductors may 
occupy a 40% fill. And to be con- 
sistent with an official interpreta- 
tion issued a number of years ago, 


TABLE B—Maximum Number of Small Diameter Conductors Per- 
mitted Where Rewiring Existing Concealed Conduits. 
Types T, TW, *RU, *RUH, **THW, ***R, and ***RH 


Size Maximum Number of Conductors in Conduit or Tubing 
AWG or a 
MCM Yo % 1 1% 1” 2 2” 3 3% 4 5 6 
18 17 30 48 85 | 115 | 190 
16 13 24 39 68 93 | 154 
14 li 19 31 55 75 | 124 | 177 
12 8 15 25 43 59 | 97 | 139 | 214 
10 6 1 19 33 45 | 75 | 106 | 164 | 220 
8 3 6 10 18 25| 41 | 58.) 90 | 121 | 155 
6 1 3 5 9 12h QO 29 AS M6 Om eer zaleio2 eG 
4 1 1 3 6 Os NS M22" S37 Abas Bn! Motel alae 
3 1 1 3 5 8 | 13) V8) 29) Bon) 50 79 114 
2 1 1 2 5 Gat TO CIS She Oggi As 467 12098 
1 1 1 3 5 CM ta VO QA 3 AO ed I 
0 1 1 3 4 ZV VOL wt 5:1 POON becd Dain Ol 
00 1 1 2 3 6 Bin] BAZ Whee 22 eye oul wl 
000 1 1 Sites 7 aaa 15) b9 oso 43 
0000 1 1 Dra ed 6 O12 el On| 25s len s7. 
250 1 1 iV sp feline 2! ZA NONE \s 2OShLt29: 
300 1 1 Shima 6 By aati Zap te5: 
350 Me se al juewenh 48 5 Za GOAN we LS 22 
400 1 WAG apes 5 i Oil Ana 
500 1 1 1 2 4 5 7a eae | 17 
600 Pra e ue alet '2 3 4 é 9| 14 
700 epee lal, yal 3 4 5 Seale 
750 ultra Bi unas Al 5 8 11 
800 1 1 2 3 4 Font seal) 
900 1 1 2 3 4 Tea besa KS) 
1000 1 1 1 3 4 6 9 
1250 Thy sal 1 2 3 5 7 
1500 1 1 1 2 4 6 
1750 1 1 1 1 3 5 
2000 1 1 1 3 4 
eats é 11 18 32 44 | 73 | 104 | 160 
12 5 9 15 26 36 | 60] 86 | 132 | 178 
ahs 7 12 20 36 49 | 81 116! 179 
wl2 5 10 17 29 40 | 66, 95 | 147 | 197 
sald 4 8 13 24 32 | 54] 77 | 118] 159 | 204 
8 2 5 8 14 19 | 31} 45] 70] 94 | 120 | 190 
2s a RE eae MR or eva De RSIS Tal Te ete 
Notes: 


* Made in sizes 14 to 2 only, 


*“* THW sizes from 14 to 8. All other THW sizes have same dimensions as T. 
***R and RH sizes with 2/64-in. insulation, 14 and 12 only. 
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this increased percentage fill ap- 
plies only to existing concealed 
conduits. Therefore, the calcula- 
tions in the accompanying Tables 
B and C are intended for the re- 
wiring of existing concealed con- 
duits. If used for other than this,- 
approval should be obtained from 
the code authority having juris- 
diction. 

Accompanying Table B gives the 
maximum number of small-diam- 
eter conductors of equal sizes per- 
mitted in existing concealed con- 
duits, and the dimensions and com- 
putations are based on NEC 
Tables 8, 4, and 5, Chapter 9. 

A practical example of Table B 
would be: An existing concealed 
3-in. conduit can contain up to 
eight No. 12 TW conductors; or 15 
No. 12 TW conductors are permit- 
ted in a #-in. conduit. In both cases, 
the eonductor fill does not exceed 
50% of the conduit cross-sectional 
area. 

At the bottom of Table B, the 
notes explain that Type RU and 
RUH conductors are made in sizes 
14 to 2 only. And Type R and RH 
conductors, which have 2/64-in. 
insulation for sizes 14 to 12, have 
cross-sectional area dimensions in 
between those of Type RW and T 
conductors. Therefore, Table B in- 
cludes specific calculations for such 
Nos. 14 and 12 Type R and RH 
conductors. 

Table B also includes the maxi- 
mum permissible number of Type 
THW conductors for sizes 14 to 8. 
It should be pointed out that Type 
THW conductors larger than No. 8 
have the same dimensions as Type 
T or TW conductors, and conduit 
sizes are computed on this basis. 

On the other hand, Type THW 
conductors, 14 to 8, have larger 
overall dimensions than those of 
Type T or TW. As a result, Table 
B contains separate calculations for 
these sizes of THW conductors, 
which are based on the following 
data: 


THW Dimensions 


Size ia. Sq. In. Area 
14 0.162 0.0206 
12 0.179 0.0251 
10 0.199 0.0311 
8 0.259 0.0526 


In NEC Table 3, Chapter 9, Type 
THW conductors are incorrectly 
listed as having the same dimen- 
sions as Type RW and RHH con- 
ductors. Since the appropriate NE 
Code-Making Panel has been ad- 
vised of this error, it is likely that 
the next code edition will contain 
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Size Combination of Conductors for Rewiring Existing Concealed Conduits Where Not Included in Table B, 
AWG or With Type T, TW, RU, RUH, *R and *RH, **THW 
MCM ae cae — 
1 2 3 4 5 6 Ff 8 9 

18 .0088 .0176 0264 0352 0440 .0528 .0616 .0704 .0792 
16 0109 .0218 0327 0436 0545 .0654 .0763 0872 .0981 
14 0135 0270 0405 0540 0675 .0810 0945 1080 1215 
12 .0172 .0344 .0516 0688 0860 1032 1204 1376 . 1548 
10 .0224 .0448 0672 0896 1120 .1344 1568 1792 .2016 
8 .0408 .0816 1224 1632 2040 . 2448 2856 3264 3672 
6 .0819 1638 2457 3276 -4095 A914 .5733 6552 .7371 
4 1087 2174 .3261 .4348 .5435 .6522 .7609 8696 -9783 
3 1263 2526 .3789 .5052 .6315 7578 .8841 1.0104 1367 
2 1473 2946 .4419 5892 7365 8838 1.0311 1.1784 1.3257 
1 “2027 4054 .6081 .8108 1.0135 1.2162 1.4189 1.6216 1.8243 
0 . 2367 .4734 7101 -9468 1.1835 1.4202 1.6569 1.8936 2.1303 
00 2781 .5562 8343 1.1124 1.3905 1.6686 1.9467 2.2248 2.5029 
000 3288 6576 9864 .3152 1.6440 1.9728 2.3016 2.6304 2.9592 
0000 3904 7808 1.1712 1.5616 1.9520 2.3424 2.7328 3.1232 3.5136 
250 .4877 9754 1.4631 1.9508 2.4385 2.9262 3.4139 3.9016 4.3893 
300 .5581 1.1162 1.6743 2.2324 2.7905 3.3486 3.9067 4.4648 5.0229 
350 6291 1.2582 1.8873 2.5164 3.1455 3.7746 4.4037 5.0328 5.6619 
400 -6969 1.3938 2.0907 2.7876 3.4845 4.1814 4.8783 3.5752 6.2721 
500 .8316 1.6632 2.4948 3.3264 4.1580 4.9896 5.8212 6.6528 7.4844 
600 1.0261 2.0522 3.0783 4.1044 5.1305 6.1566 7.1827 8.2088 9.2349 
700 1.1575 2.3150 3.4725 4.6300 5.7875 6.9450 8.1025 9.2600 10.4175 
750 1.2252 2.4504 3.6756 4.9008 6.1260 7.3512 8.5764 9.8016 11.0268 
800 1.2908 2.5816 3.8724 5.1632 6.4540 7.7448 9.0356 10.3264 11.6172 
900 1.4208 2.8416 4.2624 5.6832 7.1040 8.5248 9.9456 11.3664 12.7872 
1000 1.5482 3.0964 4.6446 6.1928 7.7410 9.2892 10.8374 12.3856 13.9338 
1250 9532 3.9064 5.8596 7.8128 9.7660 11.7192 VS 6724 oe ASS eee Or i a ae eee 
1500 2.2748 4.5496 6.8244 9.0992 11.3740 ay. TL SERS, OP Rei aia ied Lone oe Ae bee See 
1750 2.5930 5.1860 7.7790 10.3720 NZ OOO isla cde re eek a Ned NE me eS eee 
2000 2.9013 5.8026 8.7039 UL SOS OUTS a Sel ee er oie ser ie Ant haley ROM | (a i Qo Sie re ee eG 
*14 .0230 0460 0690 .0920 1150 1380 . 1610 1840 2070 
A 12 0278 0556 0834 1112 1390 1668 1946 2224 2502 


% of No. of 
Area Conductors YA” ¥," 1 1%” 1” Phe 22" 3 342” 4” 5” 6” 

~ 60% 1 .18 .318 -516 -90 linea 2.016 2.87 4.43 5.94 7.63 12.00 17.33 
40% 2 a2 .21 .34 .60 .82 1.34 1.92 2.95 3.96 5.09 8.00 11.56 
50% 3 or more he .265 43 he 1.02 : 4.95 6.36 10.00 14.445 


* Nos. 14 and 12 only—Types R & RH—2/64-in. insulation. ** Nos. 14 to 8 only—Type THW. Other THW sizes have the same dimensions as Type T 


similar dimensions of the Type 
THW sizes previously mentioned. 
To illustrate the importance of 
stating the correct dimensions of 
THW conductors, assume that we 
have an existing concealed 2-in. 
feeder conduit, and that new feeder 
conductors are required to serve a 
load of 225 amps, 4-wire, 208Y/120 
volts. If we assume that 4/0 
THW conductors have the same 
dimensions as 4/0 RH, as implied 
in NEC Table 3, Chapter 9, four 
4/0 conductors computed on this 
basis (1.9360 sq. in.) would exceed 
the maximum 50% fill permitted 
for the 2-in. conduit (1.68 sq in.). 
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But using representative dimen- 
sions of THW, four 4/0’s would 
have a total cross-sectional area of 
1.5616 sq in., which is less than a 
50% fill for the 2-in. conduit. 

Accompanying Table C gives the 
dimensions of small-diameter wires 
for combinations not shown in 
Table B, and provides a simple 
method of determining the allow- 
able fill of various conductor sizes 
for existing concealed conduits of 
given sizes. 

When using Table C, follow the 
general instructions previously out- 
lined for Table A, except, of course, 
that Table C conductor dimensions 


and conduit percentage fills apply 
only to rewiring existing concealed 
conduits. 

For a typical application of Table 
C, assume an existing concealed 
1-in. conduit. It is desired to in- 
stall Type TW conductors of the 
following combinations: three No. 
14’s, three No. 12’s, and three No. 
6’s. From Table C the dimensions 
are: 


Conductors Sq. In. Dimensions 
3 No. 14 TW 0.0405 
3 No. 12 TW 0.0516 
3 No. 6 TW 0.2457 


0.3378 Total 
(Continued on page 243) 
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No. 3 


Fresh Air 


and 
Humidity 


Problems created by tightly in- 
sulated, electrically heated homes 
require refinements of existing 
practices to provide optimum 


comfort. 


By Glydewell Burdick, Wisconsin Power and Light Co., Madison, Wis. 


LECTRIC heating is continuously excellent in the 
F very cold weather, which is the most critical time. 
However, there are times when it could give 
better results, and at little extra cost. Today’s way 
is to open a window or two when the air gets stuffy, 
stagnant, or too humid. We can do better than that. 
What are the conditions to be met, and what should 
be done to meet them? 


Fresh Air 


Our houses are tightly constructed, and properly 
so, to get infiltration down to about 4 air change per 
hr at the design condition, which usually means with 


The Electric Heating Forum is devoted to discussions 
of electric space heating practices and problems. A 
subject frequently debated is the effect of insulation 
on indoor humidity and available fresh air. This 
month Glydewell Burdick explores contributing fac- 
tors and suggests future courses of action. 

Currently being considered by many utilities and 
industry associations is the newly proposed “All- 
Weather Comfort Standard,” the most significant por- 
tions of which are presented here, together with an 
explanation of the new R-numbers used by mineral 
wool manufacturers to describe the performance of 
their products. 

Readers are invited to express their opinions; relate 


their own experience data to the material presented; 
or submit new ideas, research data, news, or case 
studies on any aspect of electric space heating. Please 
address correspondence to: 


Electric Heating Forum 
Electrical Construction and Maintenance 
330 W. 42nd Street 
New York 36, N. Y. 
Reprints of Electric Heating Forum, Nos. 1, 2 and 3, are avail- 
able at the following prices: 
1 to 49 copies: 20¢ per copy. 


50 to 100 copies: 15¢ per copy. 
Write for prices of larger quantities. 


a 15-mph-wind at the coldest outdoor temperature. 
The natural air change will be less than that during 
most of the heating season, and in very mild and 
quiet weather may be almost none. If designed loosely 
(for one change per hr at the design condition), the 
situation in mild and quiet weather is little different 
than if designed for 4 change. 

U. S. Navy experiments have shown that the mini- 
mum fresh-air requirement, without materially affect- 
ing human performance, is about 5 cu ft per min 
(cfm) per person. That gives a condition which can 
be tolerated, but it-does not give comfort. For con- 
tinuous occupancy, about 10 cfm per person is close 
to the minimum usually acceptable for comfort in 
residences. More is needed while cooking meals and 
for occupants smoking. Table 1 gives some applicable 
ASHRAE standards. 

Take a 1200-sq-ft home as an example, having a 
volume of 9600 cu ft. One-half air change per hr 
represents 4800 cu ft per hr or 80 cfm. Without con- 
sidering cooking or smoking, this is about the com- 
fort minimum for eight people. Allowing for cooking 
and some smoking, it may be right for about four 
people. 


Humidity 


Normal home occupancy generates water vapor 
equal to about 25 pints of water per day according 
to published figures. We may assume that this varies 
considerably according to occupancy and family 


habits. With numerous house plants or uncovered | 


crawl-space ground, for example, this figure would be 
materially exceeded. In the very cold weather this 
water vapor generation is good, and if it were not 
occurring we would have to humidify to keep the 
homes from being too dry. In the milder heating 
weather, however, there is likely to be too much water 
vapor. 

Winter inside relative humidity desirable for health 
and comfort usually is in the range of 40 to 50%. 
Below 30%, static electricity sparks become an annoy- 
ance. The relative humidity which may safely be 
carried without impairment of insulation effective- 
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ness or structural damage ranges from less than 10% 
for loosely constructed houses to something over 30% 
for tightly constructed houses with excellent vapor 
barriers, when the outdoor temperature is 0 deg F 100% 
or below. At 30F outdoor temperature, the per- Assumptions: 
missible range is from 85% for loose construction Internal moisture generation = 


Resultant Indoor Relative Humidities 
for Various Rates of Fresh Air Intake 


to about 50% for tight construction. 90 25 pints per 24 hrs. | 
Moisture condensation on windows is also a limit- No humidification or dehumi- 

ing factor in cold climates. It is undesirable to carry dification provided 

an inside relative humidity above 35% for outdoor Formula: 

temperatures of 0 deg F and below, unless triple 80 Indoor absolute = 

glass is used. outdoor absolute + 
Heavy insulation is essential for economical opera- ee eee 

tion of electric heating, as well as for the comfort 70 


of warmer walls, floors, and ceilings. An excellent 
warm-side vapor barrier is necessary to keep inter- 
nally generated moisture from penetrating walls and 
ceilings, damaging wood framing, and impairing the 
effectiveness of the insulation. The inside vapor bar- 
rier should have a moisture permeability rating of 
not more than 1 perm. The outside “skin” of the 
house should have a rating of not less than 5 perms, 
so that such vapor as does leak into the walls or ceil- 
' ings will have a chance to escape. Vapor barriers on 
insulation batts are inadequate because of the joints 
every 16 in.—and wood readily transmits water 
vapor. To assure a perm rating of 1, such joints 
would have to be sealed or overlapped at least 4 in. 
Batts of this type should be supplemented with a 
barrier such as a sheet of plastic, which comes in - 
widths up to 16 ft. Such an excellent warm-side bar- oe 
rier also aids in reducing infiltration at the design 
condition to the 4 air change per hr wanted for eco- 
nomical operation. 10 
A few people selling electric heating recommend 
omission of vapor barriers in ceilings. Presumably 
this is an attempt to get rid of part of the internally 0 
generated moisture without increasing the initial 0 ne oy oe ie ae a ye 
cost, hoping that attic ventilation will remove any Dewpoint temp. of outdoor air (deg. F) 
moisture. Consideration of the known physical facts 
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Indoor relative humidity at 72°F 


eeeeeeee ee eT TTEEEEEEE EERE 


Table 1. Fresh Air Requirements shows several serious consequences of this procedure: 


(1) impairment of insulation effectiveness 
. (2) damage to the wood structure 
Fresh Air (cfm per person) (3) increased attic ventilation requirement 
aad (4) lower safe limit of inside humidity 
SR eee ee (5) increased heating energy requirement. ; 
Water vapor passing through the ceiling and its 
fe ene cempants insulation condenses when it reaches the point where 
the temperature is the same as the dewpoint of the 
air which carries it. This soaks the insulation and 
General, occupants not adjoining framing. With changes in weather, the 
smoking water or ice evaporates at times and accumulates at 
General, occupants smoking. . others. If the inside humidity is carried beyond a 
given point, the condensate will soak through and 
stain the ceiling. In the end, this is the most expen- 
Table 2. Practical Indoor Humidities sive way to get rid of air-borne moisture, as well as 
the least satisfactory. 


Recommended Minimum 


(Using Excellent Vapor Barriers) 
Possible Solutions 


ES cee emperature pot relative humidity With these considerations in mind, and assuming 


that the desirable structure, insulation, and vapor 
barrier are provided, it appears that the humidity 
control points shown in Table 2 are practical for elec- 
trically heated homes. 
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Table 3. Outdoor Dewpoint Temperatures 
(Madison, Wis.) 


Hours per year 


Temperature 
(deg F) 


Summer Total 


Season 


Heating 
Season 


3744 3786 
864 1038 
858 1548 
S42 Pi 2388 


5808 8760 


If 25 pints of water are internally generated each 
day, that quantity must be removed each day to hold 
the inside relative humidity at a constant level. With 
4 air-change per hr (80 cfm), engineering calcula- 
tions show that the inside air will have an absolute 
humidity 19 grains higher than the absolute humidity 
of the entering fresh air. At 40 cfm (4 air-change 
per hr for 1200 sq ft), the differential will be 38 
grains; at 160 cfm, 10 grains; and at 240 cfm, 6 
grains. 

The accompanying curves use these relationships 
to show resultant indoor relative humidities for 40, 
80, 160, and 240 cfm intake of fresh air having out- 
door dewpoints ranging from 0 to 70 deg F. It may 
be noted from the curves that, for our tight houses, 
mechanical exhaust or intake of outdoor air is a must 
at outdoor dewpoints much above 30F if indoor rela- 
tive humidity is to be kept below 55%. Also, at dew- 
points above 50F, forced ventilation at any reasonable 
rate fails to keep the humidity down to a comfort- 
able level and one which is safe for the building and 
its contents. 

The latter fact has caused trouble in electric 
heating installations in warm climates, such as in 
Florida and along the Gulf Coast. The same thing 
happens in most of our climates, although at different 
times of the year and for periods of shorter duration. 

How many hours a year fall within various dew- 
point temperature ranges? There is a different 
answer for each climate. For illustration, the record 
for a represenative year for the relatively cold climate 
of Madison, Wis., is shown in Table 3. 

To combat the humidity and fresh air problems, a 
growing number of electric heating contractors are 
installing exhaust fans with humidistat control as a 
regular component of every heating job. They have 
found this to be an essential feature for customer 
satisfaction, and insurance against complaints. There 
are some ins‘ances. where, in the very tight house 
desired for economy, use of the exhaust fan may 
fail to do the job in fairly mild weather, simply be- 
cause there isn’t sufficient crack area to permit air 
to leak in at the rate necessary to dry the inside air 
by dilution. The exhaust fan may draw a perceptible 
vacuum in the house and thus take in less fresh air 
then necessary to control humidity. 


Conclusions 


We are closing our eyes to the physical facts that 
exist during a material part of the heating season 


when we expect natural infiltration to care for either 


fresh-air requirements or the removal of water vapor. 
The cure for one difficulty will cure the other, most 
of the time. Natural infiltration varies from a suffi- 
cient rate at the design condition down to almost 
none in mild quiet weather. The occupants are forced 
into the nuisance of opening and closing windows, 
with resulting uncontrolled rates of fresh air intake. 
The minimum acceptable corrective action is the 
above-mentioned exhaust fan with reliable humidistat 
control. é 

Some twenty years ago it was discovered that our 
automobiles were more comfortably heated when 
pressurized with heated air. Cold air did not then 
leak in around the cracks and cause discomfort. We 
can and should do the same thing with our homes: 
build them as tightly as we know how, and provide 
positive, continuous intake and tempering of fresh 
air at the rate desired for comfort and economy. The 
basic rate of intake may be 80 cfm, perhaps as low 
as 40 cfm. A\2-speed or 3-speed intake fan can give 
the higher rates as needed for increased fresh air 
supply or increased atmospheric dehumidification. 
Where requirements exceed the capabilities of the 
intake fan, it may be supplemented by an exhaust 
fan. Air-exhaust outlets would be located in the 
kitchen and bathroom. Methods of providing auto- 
matic variations in exhaust apertures may be incor- 
porated if required. 

The fresh air taken in may be tempered to about 
room temperature by a duct heater of the proper 
size and delivered at a suitable location, such as by 
means of a baseboard diffuser in a hallway near the 
living room. Since duct-heater capacity costs less 
than and replaces in-space capacity, the saving par- 
tially offsets the extra cost of the fan, duct, and con- 
trol. We need a manufactured unit including fan, 
heater and thermostat. When the demand becomes 
known, it will be provided. (For —15F design tem- 
perature and 80 cfm, for example, the duct heater 
required would be about 3000 watts.) 

This still leaves unsolved the problem of dehumidi- 
fication at outdoor dewpoints above 50F, and mechan- 
ical dehumidification appears to be the only answer. 
The requirement for an average home is a straight 
dehumidifier of about 1-hp size, with 2500 to 3000 
Btu/hr latent removal capacity at say 75F and 55% 
RH entering air. It is an essential step toward the 
year-round electric climate-control goal. 


Electric Heating Films 


Electric Heating Goes to School; 18 minutes; full color; 
sound. Available on loan from Edwin L. Wiegand Co., 
7500 Thomas Blvd., Pittsburgh 8, Pa. 

Produced for the benefit of school board members, archi- 
tects, consulting engineers, and school planning personnel. 
The story follows a typical suburban school board through 
its investigation leading to the choice of electric heat for a 
proposed new school. 


How to Insulate for Electric Heating; 23 minutes; full color; 
sound-slide. Available on loan to contractor groups from 
Owens-Corning Fiberglas Corp., Toledo 1, Ohio. 

Complete instructions for applying insulation to floors, 
walls, and ceilings, plus data on the principles of design 
and condensation. A 


116 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 


isi eee a Mee ais. 


All-Weather 
Comfort 
Standard 


Proposed design heat losses and ther- 
mal performance factors for electrically 


heated and/or air-conditioned homes. 


electrically heated houses has been criticized 

often as a “standard” because it refers to inches 
of insulation without regard to insulating perform- 
ance, and.its use presupposes that houses in all geo- 
graphical areas profit equally by such insulation. 

In an attempt to provide an improved industry 
standard for electrically heated and/or air-condi- 
tioned homes, a committee of interested personnel 
began work with a round-table meeting in April, 1959, 
_ out of which has emerged the “All-Weather Comfort 
Standard.” Instead of recommending amounts of 
insulation, the Standard proposes maximum design 
heat losses based on geographical location (Table 1) 
and maximum heat-loss factors for various building 
sections (Table 2). 

The entire Standard, including also recommenda- 
tions regarding infiltration, ventilation, vapor bar- 
riers, and slab floors, was introduced at the First 
National Electric House Heating Symposium and 
Exposition in Chicago last March. Since it had no 
official sponsor, it was submitted to trade associations 
and electric utilities for study and possible voluntary 
adoption. 

The values given are not meant to represent the 
“break-even” point between insulation costs and sav- 
ings in operating costs. Proven better results are 
being achieved today. However, they do provide a 
yardstick by which the installer or designer can 
determine whether his projected installations are 
likely to provide reasonable “comfort and operating 
economy,” as claimed in the Standard. 

Values listed assume glass area to be no more than 
15% as great as the floor area of the heated space. 
Where greater percentages exist, one or more of the 
given performance values must be bettered if the 
heat-loss figures of Table 1 are to be realized. Where 
construction prevents the realization of any of the 
U-values of Table 2, others may be reduced to make 
up the loss. 

For example, design heat-loss calculations for a 
house insulated so as to attain the U-factors of 
Table 2 result in a heat _loss exceeding the appro- 
priate value of Table 1. A check of glass area shows 
it to be 20% as great as the floor area. Since all 


T: commonly used 6-4-2 concept of insulating 
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Table 1. Recommended Heat Loss Values 


Design Heat Loss 
per sq ft of floor area 


Degree Days Watts 
Overs SOOO si cre woe aeede case k 40’ Bisez 
ZOOM OCBOOO Sento. sed seated: 38 Tes 
GOOIEIOs 7 OOOs cose on States 35 10.3 
SOOM tOvOOOO Ra oan teusicnd aire 32 9.4 
SOOM IOP OOO Sree pine ore i 30 8.8 
WnderscOOlm oer cucetetscs owls ee 28 8.2 


* Btuh is commonly used as an abbreviation for “Btu per hr.” 


Table 2. Thermal Performance Values 


U-Value t 


Building Section Btuh per deg TD 


CenINGh ne aitientians pore ee titan rine. 0.05 


Feces Wl ose tires C8 lene 4 a etejetang 0.07 
Wasontyawalls vic 0 gino siaesratecoieltel- 0.12 
Floors over vented spaces.......... 0.07 
Floors over unheated basements..... 0.09 
Slab edge heat loss............... 30 Btuh per linear ft 


{ Calculated in accordance with the method described in current 
ASHRAE Guide, before correction for framing. 


Table 3. Recommended Installed R-Numbers for Electric 
Heating and/or Air Conditioning * 


U-factor f 
Building Section (Btuh) R-Number 
Geiings tc sks, oaths te ce es 5. | 19 
Fraimenwallsai. cu stars bets oneness se 11 
Floors over vented crawl space..... .07 | 13 


..* National Mineral Wool Assn. 
{ From All-Weather Comfort Standard. 


available wall space has been filled with insulation, 
more insulation should be added to the ceiling or floor 
or both to reduce heat loss in these areas until the 
value shown in Table 1 has been approximated. 


R-N umbers 


The new “R-numbers” adopted by the mineral-wool 
industry to describe insulating products were de- 
signed to facilitate compliance with the All-Weather 
Comfort Standard. The R-number indicates the ther- 
mal resistance of the insulation which, when the 
insulation is installed in standard frame ceilings, 
walls, and floors, will insure the U-factors specified 
in the Standard for these building sections. 

Variations in finishing materials used for floors, 
walls, and ceilings (both inside and outside) will 
cause variations in the thermal resistance of the sec- 
tion; however, the resistance of the insulation is so 
much greater than that of the building materials 
that such slight variations may be neglected. The 
R-numbers are expressed as whole numbers. 
Example: What is the thermal resistance of the in- 
sulation required to attain a U-value of 0.007 through 
a frame floor consisting of a 3-in. plywood subfloor 
plus 3-in. asphalt tile over the joists? 
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Resistance 
Inside surface 0.92 
Tile 0.04 
Felt 0.06 
Piywood 0.63 
Total = [.65 


Note: Outside surface or film resistance 
is included in insulation 'R. 


Solution?: As shown in the sketch, the total thermal 
resistance of the floor between joists without insula- 


1See “Calculating Heat-Loss Factors” in Electric Heating 
sort No. 2, Electrical Construction and Maintenance, August, 
1 5 


Electric Heating Equipment Sales, 1959 


a survey of all known manufacturers of electric—heating 
equipment by the Building Materials Division of the Business 
and Defense Services Administration, U. S. Dept. of Commerce. 
The annual volume of space heating equipment manufac- 
tured for habitable structures was reported as approximately 


|: data presented in these three tables were obtained from 


$387 million: 
Source of Heat Percent of Total 
Gas 46 
Oil 42 
Electricity 7 
Solid fuel 5 


Table 1. Output and Dollar Value* of Shipments 


Heating 
Type Output Total 


Percent 
of total 


(Btuh x 1000) Value value 


Baseboard (not 
cluding glass 
panels) 9,571,986 | $8,325,587 

Convectors 
Without fan 


With fan 


1,618,280 
1,138,839 


5,596,254 
4,250,219 


Glass panels 
Baseboard 
Radiant 


590,819 
234,101 


660,936 
1,432,897 


Unit heaters and unit 
ventilators 


666,601} 5,654,322 


54,660 88,828 
21,807 51,701 
66,760 210,522 


Cable systems, fab- 

, ricated as 
589 , 239 
85,520 


1,095,607 
467 , 421 


14,638,612 |$27,834,294 


Source: Dept. of Commerce (BDSA) 
* As reported by 58 manufacturers. 


tion is 1.65. The resistance of a floor with a 0.07 — 
U-factor is 1/.07 or 14.8. Therefore, the thermal — 
resistance of the insulation required is the difference, 
14.3 — 1.65, or 12.65. The R-value of the insulation 
would thus be 13. 

For standard frame house construction, similar 
calculations give R-values for insulation in ceilings 
and walls, as shown in Table 3. | 

Thus, installing mineral-wool batts labeled R19, 
Ril, and R18 in ceilings, walls, and floors, respec- 
tively, insures U-factors of 0.05, 0.07, and 0.07 Btuh 
per sq ft per deg F in these sections. 

While the All-Weather Comfort Standard has been 
proposed only after much study and consideration of 
all factors involved, it is to be expected that field 
experience will ultimately point the direction and 
extent of improvement if such are needed. 


Table 2. Shipments in Units 


Type Number of Units 
Baseboard trartiscer toca aoa 2,269,880 lineal feet 
Convectors 

Without fans ese aes ed aaeel 330,395 

With: fants ec eee ee eee 152,650 
Unit heaters and unit ventilators... . 171,842 
Warm air furnaces: central, floor, and 

Wallets ee ac remote tee 9,482 
Cable systems (fabricated as room 

UNITES) ScoceareR tn eR eceleet oe 123,324 


Source: Dept. of Commerce (BDSA) 


Table 3. Distribution by Destination of Shipments 


Census 
geographic division 


Shipments 
Value Percent 


$1,209,725 
2,595,842 
4,208,720 
2,354,100 
2,892,600 
3,705,907 
1,382,117 
916,472 
5,961,755 


New England 
Middle Atlantic 


_ 


South Atlantic 
East South Central 
West South Central 


— 


i) 
OK WONnNwowannvd 


wWRwWOwWhU=HWYW 


Exports 
Destination of shipments not avail- 
able because of method of 
distribution of six manufac- 
turers 2,524,135 


$27 ,834,294 


Source: Dept of Commerce (BDSA). 


Of the manufacturers contacted, 13 who did not manufacture 
electric heating equipment in 1959 stated that production was 
contemplated in 1960 or soon thereafter. 
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iy 


Ay 


To main house 
service 240V 


H4 


x4 HI 


L. 1800 ft 
in trench 


H4 xl 


x2 120/240. V 
at caretaker’s 
house 
X3 
HI x4 


600-VOLT TRANSMISSION saved over $2600 in supplying 120/240 volts to caretaker’s house. 


A little extra 


Smali-Job Engineering 


shows that the obvious way is not always the best way to do the job. 


By William C. Miller, P.E., Consulting Engineer, New York City 


amount of study can result in a 

large amount of money cut from 
a job. What is frequently needed 
is a separate approach to each prob- 
lem. Too often we find that methods 
are used more from familiarity 
than from the demands of the job. 
Simple fundamental principles ap- 
plied in each instance pay off. 

The contractor on the job pro- 
posed a 3-conductor 1/0 VCL cable 
to handle the current required at a 
reasonable voltage drop. This ma- 
terial would cost approximately 
$1800 per 100 ft, totaling about 
$3240—a frightening figure. 

- Since standard cable is insulated 
at 600 volts, why not look into the 
possibility of using it fully? We 
investigated transformers. An air- 
cooled, 600/120-240 volt trans- 
former with two 5% taps on the 
high side and rated at 10 kva would 
cost $217. This quickly showed we 
were on the right track. We next 
considered cable size. We found we 
could take a 10% voltage drop in 
the 600-volt line and still deliver the 
same voltage as at the source. Tak- 
ing another 3% as a reasonable re- 
duction in available voltage at full 
load, we had a total of 13% which 
could be dropped in the line. This 
then was 78 volts against the 7.2 
volts we could reasonably drop in 
the 240-volt line. 

For a load of 10 kva at 600 volts, 
the line would have to carry a cur- 
rent of approximately 17 amps. For 
a 78-volt drop at this length and 
this current with cable buried in the 


G amount of a relatively small 
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earth, a No. 10 wire is suitable. We 
can buy single-conductor No. 10 
Type USE or Type UF direct-burial 
cable for approximately $42 per 
100 ft. Total costs are then 
Transformers $434.00 
Cable 151.00 
or a total of .approximately $600. 
The power lost in transmission 
is about 1000 watts higher at full 
load using the higher voltage drop. 
At an average demand then, the 
loss would be an additional 300 
watts at a cost of about $10 per 
year. This extra expense in oper- 
ating cost appears justified when it 
is balanced against approximately 
$150 a year in interest on the added 
investment in cable which trans- 
mission at the lower voltage would 


require. For approximately one 
Previous Seat 

tread and 

riser 


level Aisle light 


MI cable 


New topping 


ceiling 


Mi CABLE shaped to follow contour of 
theatre floor made chopping of existing 
floor unnecessary. 


hour’s worth of study, the result to 
our client was a potential saving of 
$2640! Of course, the results here 
are more spectacular than can usu- 
ally be expected; but a simple volt- 
age study can often result in a 
substantial saving. 

On another job we were pre- 
sented with the problem of supply- 
ing a proposed air conditioning sys- 
tem on the 20th through 26th floors 
of an existing building. The cost of 
feeder cables and their installation 
appeared to be the single largest 
expense for electrical equipment. 
In this case we found that, by speci- 
fying a 750-kva transformer to 
bring the entering 120/208-volt 3- 
phase current up to 440 volts, con- 
siderable savings resulted. Not only 
did we save on copper and conduit, 
but we saved considerable wall- 
chopping and patching, inconveni- 
ence, labor, and switch costs. 

Let us cite one further example. 
In a theatre alteration the aisle 
lights on the balcony seats were to 
be wired. The architect had speci- 
fied a new topping on the steps. 
Rather than cut the existing floor 
and run conduit in the hung ceil- 
ing below, we studied the condition 
at the floor level. We concluded that 
by using mineral insulated (MI) 
cable we could easily have the cables 
formed to the new risers and treads 
and yet remain below the new top- 
ping. Here again the percentage 
savings were significant. Our arith- 
metic shows us that if we save 20 
to 50% on enough parts of a job, 
we may finish with a 20% saving. 
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Deep-Freeze Unit 
For Depressed 
Temperature Tesis 


How to build an economical, practical deep freeze 


unit for small shop or laboratory use. 


By Nelson Risch, Norwood Works, Allis-Chalmers Mfg. Co., Norwood, Ohio 


the special services of the small 

laboratory and workshop, a full 
complement of tools and equipment 
is a necessity. Many pieces of 
equipment incorporating precise 
control and instrumentation are be- 
ing called upon to operate under 
extreme temperatures. Testing 
under these conditions is essential 
to guarantee satisfactory field op- 
eration. Hence, a deep-freeze unit 
can be a valuable addition to labora- 
tory or shop facilities, 

The unit described below can be 
built at a reasonable cost with 
easily available materials. It will 
hold temperature down to —72°C 
for an indefinite period of time. 

Material items for this unit in- 
clude the following: 

One-inch thick boards (free 
from knots) 
Waterproof paper 


Wire the growing demands on 


Cold temperature insulation _ 
Moisture-proof insulating 
paper 

25-gage galvanized iron 
Thermometer (suitable range) 

Coolant for refrigeration 
Cabinet handles 

Casters 

The completed wood box is lined 
with waterproof paper. Cold tem- 
perature insulation is then added. 
Four-inch thick Styrofoam boards 
prove very satisfactory. The insu- 
lation should be moisture-proofed 
with waterproof paper or an epoxy 
resin and must be at least 8 in. 
thick. 

When the insulation is in place, a 
sheet-metal container with a wood 
molding around the top is then in- 
serted in the center of the box. An- 
other layer of waterproof paper is 
placed on top of the insulation and 
the box top nailed in place. 


COMMON FREEZING BATH MIXTURES 


MIXTURE 


Common Salt (NaCl), 1 part; Snow, 3 parts 
Common Salt (NaCl), 1 part, Snow, 1 part 
Calcium Chloride (CaCl), 3 parts; Snow, 2 parts 
Calcium Chloride (CaCls), 2 parts, Snow, 1 part 


Water, 16 parts 


Sal Ammoniae (NH,Cl), 1 part; Saltpeter (KNO;), 1 part; 


Water, 1 part 
Ammonium Nitrate (NHgNO3), 1 part 


Sal Ammoniac (NH,Cl), 5 parts; Saltpeter (KNOs), 5 parts; 


Potassium Hydroxide (KOH), 4 parts; Snow, 3 parts 


TEMPERATURE CHANGE— 
DEGREES C 


FROM TO 


ooo°o 
| 
ey 
NNON 


T.C. Bridge Reading 


NOTE: Dry Ice (carbon dioxide highly compressed and in a solid state) can be used as a 


refrigerant for freezing above mixtures of from —40°C to —72°C, or used to obtain 


temperatures. 


a 
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CUT-AWAY SKETCH of unit showing de- 
tails of interior construction. 


Two lids are recommended for 


the well above the container. The 


inner lid is a piece of plywood with 
a recessed wooden handle and tube- 
type insulator nailed around the 
outer edge. The outer—or top—lid 
is insulated with 4 in. of insulation 
board; is protected with a sheet- 
metal cover; is outlined with a 
tube-type insulator; has cabinet- 
type handles. The addition of 
casters adds mobility to the freezer. 

Since the deep-freeze unit has no 
forced-air circulation, a wet bath 
igs necessary for steady-state tem- 
perature testing of samples. Iso- 
propyl alcohol, 98/100% pure, is 
used for the wet bath for an ac- 
curate means of measuring tem- 
peratures. If the wet bath is not 
desired, a copper constantan ther- 
mocouple may be used with a ther- 
mocouple bridge, with the thermo- 
couple polarity reversed. 


lo + 
TACs 
Reverse polarity) Bridge 


of thermocouple 


=20 -30 -40 -50 -60 
Actual Temperature —Degrees C. 


-70 


REFERENCE GRAPH showing correlation be- 


tween thermocouple bridge readings and actual 


temperature inside cabinet. 
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TRICAL WIRE & CABLE... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE 


3 CONTROL CABLE... 
28 YEARS OF PERFECT 
INSULATION SERVICE 


KAISER MASTER LAYTEX® CONTROL 
CABLE has never known a reported insula- 
tion failure!...and the introduction of pat- 
ented Laytex-Resin promises to improve 
upon this 28-year record of perfection! 

Laytex-Resin is the combination of Laytex 
insulation with a specially-compounded 
resin layer over the insulation that elimi- 
nates the bulk of braided coverings. It 
brings the following advantages over ex- 
truded constructions: 

Smaller diameter, to expand service with- 
out enlarging ducts...less weight... in- 
creased flexibility... proven greater insula- 
tion protection against acids, alkalies, flame, 
fungus, water, oil, ozone and light...uniform 
protection free of thin spots...can’t wick 
moisture or fray...easier splicing...brighter 
color coding and longer lengths per reel. 


SPECIFY 935-S. ASK FOR KAISER CONTROL CABLE 
BOOKLET. 


és POWER CABLE... 
16.4 TIMES MORE 
OZONE RESISTANCE 


KAISER GRIZZLY® POWER CABLE is the 
only power cable to resist 6000 hours of 
high ozone shock test —outlasting 9 leading 
brands tested ! 

Several samples of each unshielded 5KV 
cable were placed with a ‘‘U”’ bend resting 
on a grounded metal plate. A conductor-to- 
plate potential of 40,000 volts was applied 
until all cables failed: Four brands failed im- 
mediately. The last competitor gave out 432 
hours before the first Kaiser cable. Kaiser 
Grizzly samples went on to last over 6000 
hours... 16.4 times longer than the test 
average of best performances... 2.4 times 
the life of the nearest competitor. 

The reason: A superior combination of 
Kaiser insulation and jacketing. In power 
cables it represents a major victory over the 
main cause of failure—dielectric breakdown 
due to ozone. 


AVAILABLE IN A WIDE RANGE OF SIZES AND SPECIFICA- ~ 


TIONS FOR OVERHEAD AND UNDERGROUND HIGH- — 
VOLTAGE APPLICATIONS. 


PORTABLE CORD... 
NEARLY THREE TIMES 
AS MUCH SERVICE 


KAISER MASTER LAYTEX® PORTABLE 
CORD is tested and proven to give nearly 
three times the service, on the average, of 
cords of equal price. A saving of two-thirds 
in actual cord costs on the job! 

This superiority came from Kaiser re- 
search into all causes of portable cord fail- 
ure—more than 12,000 individual tests 
comparing more than 1000 cords of all 
makes. 

The results: Patented K/W portable cord 
with a lead-cured 60% Neoprene jacket sur- 
passing ASTM D-752 requirements from 
15% to 100%...rayon fillers for overall re- 
sistance to pull...fibrous core inside the 
conductors to absorb strain, increase flexi- 
bility .... conductors perfectly centered in 
grainless Kaiser Laytex insulation which has 
three times the strength of milled natural 
rubber. 


SPECIFY NO. 920 FOR HEAVY DUTY (600 V.), NO. 921 
FOR LIGHT DUTY (300 V.). ASK FOR KAISER MASTER 
LAYTEX® PORTABLE CORD BOOKLET. 


IN ELECTRICAL WIRE & CABLE 
THE SPARK OF QUALITY 
IS K/W EXPERIENCE 


The spark of quality means positive —often 
dramatic — savings in service for those who 
will specify Kaiser wire and cable. 

Among the world’s leading electrical wire 
and cable producers, only Kaiser is heir to 
the 70-year experience of a major rubber 
company in developing insulation and jack- 
eting compounds. 

Insulations such as Laytex®, Laytex- 
Resin, Hydrosec® and Kalzone give greater 
utility, longer life to a complete range of alu- 
minum or copper conductors. For immedi- 
ate service in any type of wire or cable, call 
your K/W Distributor or Kaiser Aluminum & 
Chemical Sales, Inc., Kaiser Center, 

300 Lakeside Drive 


Oakland 12, K@/s/SER 
California. 


ALUMINUM 


there... 


here, 


almost everywhere 


_ Members of the specially trained, 70-man field auditing staff of the 
Audit Bureau of Circulations* make regular calls on 2,900 publi- 
cations . . . ours included . . . located in almost as many places. 


The ABC auditor’s call might last a day, a week, or even several 
months . . . just as long as it takes him to make a complete audit 
of our circulation records and obtain the information about our 
circulation audience that ABC will later publish. 


Actually, he is working for you — our readers and our advertisers. 
Knowing full well that we will stay in business only so long as our 
publication continues to serve the interests of our readers, this 
audit of our paid circulation provides us with a regular and ob- 
jective review of how well, you think we are doing. 


Knowing full well that sales messages must reach a responsive 
audience in order to be effective, our advertisers are also interested 
in the ABC auditor’s call. The hard, and sometimes cold, facts he 
reports about our circulation provide you with an informed basis 
for investing your advertising money. 


Yes, the ABC auditor has been here . . . and he will be here again, 
calling to check on how well we are doing our job and to provide 
the facts to help us and our advertisers do even better. 


ELECTRICAL 


A McGRAW-HILL PUBLICATION 


CONSTRUCTION 330 WEST 42nd STREET, NEW YORK 36, N.Y. 


AND MAINTENANCE 


* This publication is a member of the Audit Bureau of Circulations, an association of nearly 4,000 
publishers, advertisers, and advertising agencies. Our circulation is audited by experienced ABC field 
_auditors. Our ABC report shows how much circulation we have, where it goes, how obtained, and 
other facts that tell you what you get for your advertising money when you use this publication. 
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Isolated Electrical System 


COMPLEX electrical installa- 
A tion distributes, controls and 

protects vital power for the 
new Bomare missile site at Dow 
Air Force Base, Bangor, Maine. 
Equipment includes high- and low- 
voltage circuit-breaker switchgear, 
power transformers, lighting pan- 
els, distribution and power panels 
and motor control centers. 

The electrical power system at 
the site is completely self-sufficient. 
Power, supplied by three diesel- 
engine generators, feeds directly to 
4160-volt indoor switchgear—con- 
sisting of 13 frames with three gen- 
erator circuits and five feeder cir- 
cuits. From this switchgear, power 
feeds to three low-voltage substa- 
tions—two outdoor and one indoor- 
outdoor—equipped with 3-phase 
hookups of single-phase, 333-kva 
transformers which step down volt- 
ages from 4160 to 480 volts. A 
total of ten oil-insulated, self-cooled 
transformers are used in this in- 
stallation. 

_ The substations provide economy 

and flexibility. They incorporate 
low-voltage power breakers and 
molded-case CBs for feeder protec- 
tion. The steel structures used at 
each outdoor substation were de- 
signed and built specifically for this 
installation to provide for rapid, 
convenient interchange of the sin- 
gle-phase transformers for mainte- 
nance and service. 

The Dow installation has 28 mis- 
sile launchers, each housed in 60-ft- 
long reinforced concrete buildings. 
Each building has a special roof 
consisting of two sections which 
slide apart when the missile is ele- 
vated for firing. The 47-ft missile 
is capable of speeds up to about 
Mach 38 and has a range of 250 


‘miles. It is controlled by a radar- 


computer system which obtains 
altitude, speed and heading infor- 
mation and converts it into control 
signals which guide the Bomarc to 
intercept hostile aircraft. 

The U.S. Army Engineer Divi- 
sion, New England, Corps of Engi- 
neers, was the construction agency 
for USAF. The electrical contrac- 
tor was J. Livingston Company, 
Boston, Mass. Architect-Engineers 
for the project were Fay, Spofford 
and Thorndike, Boston, Mass., and 
A. J. Harriman, Auburn, Maine. 


For Missile Base 


Self-sufficient deisel-engine generators furnish all 


power needs through 4160-volt switchgear. 


edel elle 
EL 


we a 2 
4160-VOLT SWITCHGEAR in powerhouse at missile base provides control and 
protection for circuits from three generators and outgoing feeder circuits to load- 
center substations. 


OUTDOOR SUBSTATION is fed from generators in the powerhouse thruugn con- 
duit terminated in pothead at right. Three 333-kva single-phase transformers are 
connected for 4160-480 volt stepdown. Construction of the concrete base, the steel 
structure and the fence provide for fast and effective interchange of transformer 
units for maintenance or fault replacement. 


a on 
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portable 


sEV &5KV 


To its string of tough, high-spirited, Bronco blue-ribbon champions Western Wire 
now adds hi-voltage cables bearing the proud brand BRONCO 66 CERTIFIED. The 
outer protecting jacket is certified to contain not less than 67.32% neoprene— 
highest content in the industry! And now—on the inside— BRONCO 66 Hi-Voltage 
cables are insulated with BRONCO XL BUTYL. This double-barreled protection 
assures you championship performance...a neoprene hide with maximum resist- 
ance to ozone, sunlight, oil, abrasion... a heart of butyl, dielectrically strong, amaz- 
ingly resistant to high temperatures, corona, and aging. A big plus value is Bronco's 
patented branding; complete identification is repeated at precise two-foot intervals 
on the jacket—vulcanized in so it won't rub off. Bronco 66 Certified Hi-Voltage types 
W, G, and SH (shielded types A, B, C, and D) are now available immediately to users 
through Electrical Wholesale Distributors. They’re champing at the bit, raring to go 
to work for you. When you invest in a big cable for the long haul, call for the service 
ae ia 66 CERTIFIED! Enjoy the long-term economy of top quality. 
AR 


Write for a complete description of portable Hi-Voltage Bronco 66 Cer- 
tified. Also ask for data on our duct and direct burial hi-voltage items. 


WESTERN INSULATED WIRE COMPANY 


Los Angeles 58, California 
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Hydraulic-Lift Crane 
Speeds Overhead Work 


A fast finish is applied to light 
poles on Illinois’ East-West Tollway 
by a hydraulic-lift crane, with aer- 
ial basket attached. Two men— 
truck driver and high-riding main- 
tenance man—put the finishing 
touches on these 30-ft poles at the 
rate of 24 per day, to wind up the 
job for Premier Electric Company, 
electrical contractors of Chicago, 
Ill. The contract called for complete 
installation and preliminary main- 
tenance of 460 lighting units. 

Premier Electric uses its versa- 
tile lift for a variety of jobs, in- 
cluding installation of signs and 
other electrical facilities for com- 
mercial and government needs. The 
mobile unit is also used to handle 
poles,,-transformers and _ other 


HYDRAULIC-LIFT CRANE has aerial 
basket for mechanic permitting a com- 
fortable work position for servicing of 
high-mounted equipment. Just two of the 
electrical contractor’s men put finishing 
paint touches on 24 poles in one day 


equipment with speed and safety. 
Both men and tools can be put aloft 
in seconds for quick work on over- 
head jobs. The hydraulic swinging 
boom permits inch-close position- 
ing. And the self-unloading truck 
can be used to haul materials and 
equipment. 


Low-Voltage Switching 
Plus Dimmers for 
Residential Lighting 


Lighting control using low-volt- 
age relays and transformer-type 
dimmers adds to the convenience 
of modern living in the two-story 
home of Mr. and Mrs. Jack Podell 
in Pleasantville, N. Y. 

Seven 8-position Remcon master 
switch units at entrances and in 
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TRANSFORMERS 


’| 
' 
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“No exceptions. Not a single Niagara Transformer reaches the 
shipping platform without being thoroughly tested.” 


At Niagara, product quality is watched all along the line... 
starting with raw materials. To win an “ok” for shipment, com- 
pleted transformers must pass rigid performance tests. Not 


only do they conform to NEMA and ASA standards, but in 
many ways exceed them. 


Designed with liberal overload capacity, Niagara Trans- 
formers are produced for practically every service through 
10,000 kva, 69,000 volts. Write for Bulletin 139. Niagara 


Transformer Corp., P.O. Box 23, Buffalo 25, N. Y. Representa- 
tives in principal cities. 
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.. . discriminating 
buyers choose 


FEEDRAIL 
Crane and Hoist 
Electrification 


The right choice of an electrical 
system for cranes and hoists is 
reflected in increased operating 
efficiency and lower costs. In addi- 
tion to unfailing power, you need 
the safety to equipment and per- 
sonnel given by steel enclosures. 
You need compactness and adapt- 
ability, a flexibility to meet elec- 
trical requirements of tomorrow 
as well as today. And you need 
a system low in installation cost, 
easy to maintain during the life 
of the crane or hoist. 

That’s why thousands of com- 
panies have selected FEEDRAIL 
Crane and Hoist Electrification 
Systems with the movable trolley 
outlets that travel right along 
with the crane or hoist. 

Why not get the details 
about FEEDRAIL today? 


For safety, adaptability and 
convenience electrify with... 


FEEDRAIL 


TROLLEY BUSWAYS 


FEEDRAIL CORPORATION 

DEPT. C-5, 125 Barclay St., New York 7, N. Y. 
Please send Bulletin No. 76 ‘‘Feedrail 
Crane and Hoist Electrification Systems” 


i} 
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GOOD REASONS 
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FEXTERIOR LIGHTING, including recessed incandescent eave fixtures over bal- 
| cony terrace and floods positioned on balcony framing members, is controlled 
; both from terrace entrance and from master bedroom by 6-volt switches. 


LIVING-DINING AREA lighting includes 
70 running feet of shielded fluorescent 
strip at junction of wall and ceiling and 
recessed incandescent fixtures in ceiling 
around two sides of center firelapce. Dim- 
mers and low-voltage switches are visible 
above counter top at right. Blank section 
adjacent to fluorescent strip at upper 
right houses low-voltage relays, 


KN. 
SKYLIGHTS furnish natural light to pas- 
sageway from main entrance to living 
room on upper floor. A single 40-watt 
fluorescent lamp in each plastic diffuser 
converts skylights to luminaires after 


dark, 


master bedroom plus 2-, 3-, and 
4-switch units throughout the re- 
maining rooms provide multi-point 
control of all lighting on both levels, 
eliminating many needless steps. 
Luxtrol dimmers in living room and 
downstairs playroom circuits per- 
mit control of lighting intensity in 
these areas to suit the activity. 

Attractively situated on hilly ter- 
rain, the house is highlighted at 
night by fixtures recessed into the 
eaves above the cantilevered ter- 
race, by floodlights mounted on the 
underside of the balcony, and by the 
spill of interior light through the 
glass walls of the living room. 

Electrical work was done by the 
Aueello Electric Corp., Thornwood, 
ING 


Phase Identification on 
3-Phase Ungrounded 
Circuits 


An industrial plant maintenance 
electrician was faced with the prob- 
lem of identifying specific phase 
conductors of a 440-volt, 3-phase, 
ungrounded distribution system at 
two distantly separated parts of the 
plant. The conductors had no iden- 
tifying tags or color coding. The 
following is the test procedure he 
developed. 

At the time of the test, all phases 
were clear to ground, except for a 
capacity voltage of about 300 volts. 
His first step was to connect four 
100-watt, 110-volt lamps in series 
between one phase conductor and 
ground where the circuit originated 
at the entrance switchgear bus- 
bars. This artificially grounded 
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NEW: 


200 -AMP 
ADD-ONx 
SERVICE 
Equipment 


Jf = All 200-amp “‘Add-On”’ pull- 
out ee eaiach circuit units are interchangeable 
with A-H 100-amp ‘“‘Add-On” units. Now you meet 
any customer’s 200 amp electrical needs—present 
or future—with just one unit. This unit comes 
factory-assembled with a main 200-amp pullout, 
four 30- or 60-amp pullouts and twelve fused branch 
circuits... and you can add 1 or 2 pullouts and 
2 or 4 branch circuits at any time with a maximum 
of 6 pullouts and 16 branch circuits. Exclusive 
hinged main pullout for convenience. 


smaller 


than atlas Paiparable: i fais! save space and make 
faster installations. The 14%4” width allows mount- 


ing between studs. 


is insured % extra wiring space esi Hand the en- 


service lines. Ample knockouts 
are located adjacent to the branch circuits. 
Neutral terminal bars will accept wire sizes 4 to 14, 


GET ALL THE FACTS. Write today for complete 
information. Department ECM, The Arrow-Hart & 
Hegeman Electric Company, 103 Hawthorn St. 
Hartford 6, Conn. 


closire ES a ae een 


INIOWM 


...acomplete line of 
OIL. TIGHT PUSH BUTTONS 
and PILOT DEVICES 


LAMP FOR FAILURE. 


. PILOT LIGHTS IF LAMP IS 
OPERATIVE. 


3. PUSH BUTTON TO START, 
WITH FULL ASSURANCE 
PILOT WILL GIVE A TRUE 
INDICATION! 


Satisfy Every Control Need . . . with this complete 
line that includes: Standard, Mushroom, Extended, 
Metal and Lock-Type Buttons; Pilot Lights; Stand- 
ard and Lock-Type 2- and 3-Position Selector 
Switches; and variations, modifications and acces- 
sories to meet individual needs. 


Meet Highest Performance Standards . . . push but- 
ton and pilot devices all interchangeably mounted, 
are sturdily constructed from quality materials and 
deliver long life and dependable operation on the 
toughest, heavy-duty industrial applications. 


Write today for complete information on these A-H 
Oil Tight Push Buttons . . . and also on our stand- 
ard Duty and Heavy Duty Push Button Lines. The 
Arrow-Hart & Hegeman Electric Company, Dept. 
ECM, 103 Hawthorn St., Hartford 6, Conn. 


ABC 


| | [34,440-volt 
switchgear bus 


8 4 lamps in series — 
oC ewe. [10 -volt 


Voltmeter 


No reading on voltmeter + 
connected to grounded 
phase wire. 


IDENTIFYING PHASES 
OF 3¢ UNGROUNDED CIRCUIT 
TEST METHOD used to phase-out uniden- 
tified conductors of a sprawling 3-phase, 
440-volt, ungrounded distribution system. 


this phase throughout the plant. A 
voltmeter connected between this 
conductor and ground anywhere in 
the plant Would give little or no 
reading. The lamps did not light 
up. At predetermined check points, 
this conducter (showing no read- 
ing) could be permanently tagged 
Phase C (see diagram) or other- 
wise coded to correspond to phase 
identification at the switchgear. 

The same procedure was repeated 
on each of the other two conductors 
of the circuit with each conductor 
being tagged as tested for phase 
identification. 


Plastic Jacket 
Waterproofs Switch 


Chemical plants, breweries, plat- 
ing works, and laundries are loca- 
tions that are prone to develop 
trouble from moisture infiltration 
and corrosion to the electrical 
equipment installed. A frequent 
source of shocks to operating per- 
sonnel in such locations is the com- 
mon pendant switch station used 
with overhead cranes, boom cranes 
and fixed electric hoists. Even the 
best of switches used with rubber 
grommets about each control button 
and a ground wire attached to the 
switch frame can develop hazard- 
ous leakage current. The use of 
rubber gloves has proved an effec- 
tive device against shock hazard; 
but their use is often neglected and 
the cause of the trouble is then not 
eliminated. 

The solution to the hazard prob- 
lem is to keep such switches dry. 
This can be achieved by cutting a 
sheet of 2-mil thick clear vinyl 
plastic to size, then sealing off the 
bottom to form a bag, and slipping 
this bag over the pendant switch 
assembly. The open end may be 


Open end of bag 
tied to cord 


Enclosing bag 


station with made of clear 
identified vinyl plastic 
buttons insulates metal 
clearly parts but permits 
visible ready operation 
through of buttons 

the plastic 


TYPICAL PENDANT SWITCH enclosed 
in a clear plastic bag to shield the as- 
sembly against moisture, dust and fumes 
—eliminating shock hazard and protect- 
ing the unit against malfunction due to 
corrosion or the presence of foreign ma- 
terial. The clear plastic permits ready 
identification of the various pushbuttons, 


secured by several means such as 
waxed cord, tinned copper wire, or 
even strips of vinyl tied around 
the throat of the bag. The trans- 
parent plastic permits identifying 
the designations on the several but- 
tons mounted in the switching se- 
quence and serves to keep every 
thing securely dry and free from 
corrosive fumes and moisture. 


One method of keeping corrosion - 


destruction down to a minimum in 
control cabinets is to use electric 
heat developed through small heater 
elements or the use of old style 
carbon lamps located where needed 
to prevent accumulation of mois- 
ture. ae 


Special Vault for 
33,000-Volt Substation 
In Industrial Plant 


A new 33,000-volt electrical sub- 
station is now in operation at the 
Collegeville, Pa., plant of Superior 
Tube Company. The inside location 
permits future expansion of the 
physical plant in any direction 
without moving the substation to 
make room for new construction. 
The new electrical substation, 
which is located in the basement of 
Superior’s large mill, doubles the 


Because of THIN-WALL 
CONSTRUCTION you asked for ‘his 


NEW ARROW -Hs mT 


SPACE 
SAVER 


SWITCH 


SPECIFICATION 
GRADE 


15 amp. 
120-277 volts, ac only 


This comment is 
typical of many 
received upon the 
introduction of 
Arrow-Hart’s 
exclusive 
SPACE-SAVER 
Quiette Switch. 
Here’s why... 


EXTREMELY SHALLOW BASE... 
only 5” from face to back. FITS 1144” BOX. 
GREATER WIRING ROOM... 
making wiring easier, faster. 
TWO WIRE ANCHOR HOLES... 


at each binding screw for holding wire when looping 
around binding screw. 


BIG BINDING SCREWS... 
with deep-cut slots, for gripping wire firmly, assuring 
permanent holding and strong, positive connections. 


QUIET, MECHANICAL ACTION 


AVAILABLE IN BROWN OR IVORYLITE 


FOR FULLINFORMATION ...on the new Arrow-Hart 
Space-Saver Quiette Switch and the complete line of 
Arrow-Hart Quiette Switches, write to Dept ECM, The 
Arrow-Hart & Hegeman Electric Co., 103 Hawthorn St., 
Hartford 6, Conn. ; 


PERIMETER LIGHTING helps prevent ARCHITECTURAL LIGHTING will add SHOPPING CENTERS boost night- 
trespassing and costly pilfering. prestige and beauty to buildings. time business when brightly lighted. 


: mrs Lr | 


p | 


ts 


LOADING DOCKS become safer, more FACADE LIGHTING gives safety, iden- GRAND COULEE DAM lighted by 742 
efficient when properly lighted. tification to building and store fronts. General Electric 1500-watt floodlights. 


ighting cuts acci- FOUNTAINS assume day-time beauty NIGHT CONSTRUCTION is safer and 
dents, thefts and costly freight damage. with brilliant, multi-colored floodlights. more practical with floodlighting. 


entre nN MR . =e = és : 


ATHLETIC FIELD lighting lengthens the DOCK FACILITIES nighttime usage is TENNIS COURTS attain round-the- 
time available for fun and play. greatly increased with floodlights. clock use with modern floodlighting. 
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STORAGE YARDS can be just as 


accessible at night as they are by day. 


PLANT ENTRANCES need modern 


pearson 
| EXPRESSWAY | 


om | JACKSON ST a} 


GUIDE SIGN lighting adds conven- 
ience, safety to highway travel. 


AIRPORTS become safer, and more 
convenient with proper floodlighting. 


lighting to facilitate visitor checking. . 


When light means more safety, 
fun, beauty, or efficiency, 
General Electric floodlights 

will do it best —at least cost 


As floodlights in these 16 areas are switched on there is an immediate 
addition of beauty, safety, efficiency. Nighttime crowds fill the lighted 
recreational areas; movement of raw materials and finished goods is 
speeded on lighted loading docks; a fountain with multi-colored lights 
becomes a nighttime landmark. 


These are typical results of proper outdoor lighting. The benefits are 
many—the applications unlimited. But, regardless of the job to be done 
—from Grand Coulee Dam to highway guide signs, from Milwaukee’s 
County Stadium to railroad yards—General Electric has experience to 
do the job best ... and a full line of floodlights to do it at least cost: 


FILAMENT OR MERCURY LIGHTING is simple with any of 
General Electric’s L-69A (high efficiency), L-80 (heavy- 
duty enclosed), or L-55 (economy open-type) units. Each 
of these floodlights features G.E.’s exclusive “diamond 
back” reflector . . . designed to deliver from 5% to 35% 
more light ... and distribute it more uniformly. 


FLUORESCENT LIGHTING units are available 


in 4-, 6-, and 8-foot lengths. Two housings ra 
are offered—one for G.E.’s High Output i ocaeal 


lamps—the other for G.E.’s Power Groove 
lamps. 


Here’s an added benefit—over 500 conveniently located distributors 
are ready to supply General Electric floodlights and technical aid for 
your installation. Call your nearest distributor—ask for General Elec- 
tric’s new Floodlighting bulletin with descriptions, application informa- 
tion, and product data on the complete line. G-E Easy Lighting Layouts 
are also available for most floodlighting applications. Use the coupon 
below if you don’t know the distributor in your area. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


(eae se se er wer wel Ee 1 
| General Electric Company, Section C460-04, Schenectady 5, N. Y. | 
| mee 3 ee, l 
| Please send me free floodlighting information as indicated below: | 
| © Floodlighting—Bulletin GEA-7201 I 
Mameasvecighting, Layouts tor. 2 en es Application 
| Name I 
Street. 
| City. State. ] 

J 
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Progressive Contractors use SHURE-SET 


GREATER 


FASTENING EFFICIE 


UNIQUE POWER CONCENTRATION PRINCIPLE 


No cartridge 
“a Tequired 


Rios 
NEW SHURE-DRIVE® HAMMER I 
with Floating-Action 


Newly-patented hammer actually 
absorbs shock, increases power and 
reduces worker fatigue. Ask for model 
R-400. 


other products by 


Simple—quick—safe—economical...these are 
a few of the reasons for the rapid acceptance 
of Shure-Set by electrical contractors every- 
where! They have found the Shure-Set 
hammer-in system is an ideal way to set 
threaded studs, drive pins or wire loop fas- 
teners through wood or thin metal into con- 
crete with very little effort or expense. 

Shure-Set requires no cartridge—a few 
hammer strokes do the job—from fastening 
raceways and: panels to securing conduit 
clips and junction boxes, all without drilling 
or plugging! 

It makes good sense to use Shure-Set 
wherever you need truly economical, de- 
pendable fastening. Get the money-saving 
details on all electrical applications from your 


Ramset dealer (under “‘Tools’’ in Yellow | 


Pages) or write us direct. 


Ramset Fastening System 


OLIN 


O WINCHESTER-WESTERN DIVISION 


MATHIESON kA 285-1 Winchester Ave.» New Haven 4, Conn. 
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CONCRETE-BLOCK VAULT houses three 
transformers for 33,000-volt indoor sub- 
station... Air, for effective ventilation is 
drawn through the grilled opening in the 
vault wall, at right. The air passes over 
the transformers, carrying heat out 
through an opening in the opposite wall. 
If fire should start in the vauit, metal 
slats inside the grilled opening close auto- 
matically and cut off the air supply to 
the fire. 


500-KVA TRANSFORMERS in 33-kv 
vault are liquid-cooled units, set as 
shown. The National Electrical Code re- 
quires use of a vault for any transformer 
—oil-filled, askarel-filled or dry type— 
when the unit operates at more than 15,- 
000 volts. Central location of the vault 
facilitates expansion of the plant in any 
direction from this load center. 


plant’s transformer capacity. Both 
it and Superior’s first substation, 
located outdoors on the west side of 
the plant, have three 500-kva trans- 
formers. The new substation has an 
indoor ACB drawout-type switch- 
gear to distribute power to various 
parts of the plant. 

Installing the substation indoors 
required special safety measures. 
The wires from the 33,000-volt pri- 
mary line were sheathed in lead and 
brought underground into the base- 
ment location. Ewald and Miller 
Consulting Engineers did the de- 
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NEOPRENE SHEATH 


“RUBBER-FILLED TAPE 


METAL SHIELDING TAPE 


| SEMI-CONDUCTING TAPE _ 
puty! rubber 


re and aging. 


HYVOLT INSULATION 


light, ozone 
s 


CONDUCTOR SHIELDING TAPE 


| 


ing tape over the 


CONDUCTORS 


LOOK AT THESE ADVANTAGES 


1. Long life. 

2. Can be operated at 85°C. 
Permits smoltler conductors or 
more amperes per conductor. 

3. Freedom from corongo cutting. 

4, Excellent resistance to moisture. 

5. low power factor and di- 
electric loss. 

6. lighter, more flexible, easier to 
handle and install than lead 
covered cables. 

7. Electrolytic or chemical cor: 
rosion of iead sheath is elimi: 
nated by use of neoprene 


sheatn. : 
Shielding prevents possibility snt such as chemical plants, refineries, paper mills, mines, 


of surface burning and pro- i - age disposal plants, etc. It is approved as Airport Lighting 
vides safety to human life, _ Gos Type! B, CAA Specification L-824. 


e ground, for circuits opercicd at over 088 
- P. C. E.A. econ mendations: 


| INSULATED WIRE & CABLE CO., INC. 
| TRENTON, NEW JERSEY 
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Photo courtesy of Western Electric Co. 
Architects & Engineers: Lockwood Greene 


This is PRACTICAL 
MAINTENANCE... 


WITH Senistofe— POLES 


In less than 10 minutes, this man will have finished replac- 
ing a burn-out and cleaning a luminaire. It’s a fast, efficient, 
no sweat job. He is free from climbing hazards, and the 
lowered fixture is dead. In addition, his only “auxiliary” 
equipment is a detachable handiine! 


The unique advantages of Thompson “Servisafe” Metal 
Poles assure year-round all-weather lighting maintenance 
at minimum cost. In fact, there is no easier, safer or more 
economical method of servicing pole-mounted luminaires. 


FOR DETAILS AND PRICES, WRITE 


FOR BULLETIN PWB-59. R14-TR 
ce THE THOMPSON ELECTRIC CO. 
P. O. BOX 873-D ° CLEVELAND 22, OHIO 


sign work on the new substation. — 


Philadelphia Electric Company 
provided technical assistance to the 
local electrical contractor—J. F. 
Davis of Valley Forge, Pa.—in 
making the underground cable in- 
stallation. The most difficult prob- 
lem was to provide ventilation to 
cool the transformers while making 
provisions to contain and put out 
transformer fires should they occur. 

Superior’s engineering depart- 
ment designed and built a special 
concrete-block vault to house the 
three transformers. Cooling air 
flows into the vault through a 
screened opening in one wall, over 
the transformers and through a 
duct opening in the opposite wall 
and then to the roof. For fire pro- 
tection, heavy metal slats, resem- 
bling a Venetian blind, are installed 
inside the opening through which 
the ait enters. They are held open 
with a chain, one link of which is 
made from metal with a low melt- 
ing point. If fire breaks out, the 
link instantly melts, and the metal 
slats close to seal off the opening. 
With the air supply cut off the fire 
quickly dies out. The new substa- 
tion installation has been approved 
both by the Philadelphia Electric 
Company and the Factory Mutual 
Fire Insurance Companies. 


Correction 


On page 114 of the August issue 
a sketch showing the use of a clamp 
type ammeter to locate conductors 
in a trough is in error. The method 
is effective only when one circuit 
conductor is included in the group 
checked. No reading would be ob- 
tained if both conductors of the cir- 
cuit were enclosed in the meter 
clamp as shown. To avoid this pos- 
sibility the trough might be used 
as the grounded conductor of the 
test circuit. Thanks to J. V. De Ar- 
mond of South Gate, Calif., who 
called this to our attention. 


a mh te 


MAKING CONNECTIONS for contractors 
Wismer & Becker of Sacramento, Calif., 
are electricians Friedrick Woehr and Ray 
White, here pictured at a sprinkler and 
fire alarm panel located in the new $6- 
million Sheraton hotel in Portland, Ore. 
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eS See 


+ 


we pemanneennccaree 


reeerer 


Red Throat 
BM-21B 
VY," Connector 
BM-22B 


BM-41 
Y2” Coupling 
BM-42 


BM-51 
V2" Offset Connector 
BM-52 


BM Offset 
Connectors 
showing how 


wecceoceescssecens 


%" Connector %" Coupling %" Offset Connector wires are 
BM-23B BM-43 guided over 
\ 1” Connector 1” Coupling box edge. 


Save time and money with 


ORIGINAL 
INDENTER 
FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


ped 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 

bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
\. rounded edges or bushed throat type 
WSN connectors that prevent insulation 

: damage—All steel construction with 
extra heavy gauge wall thickness. 


ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406. 


METHOD 
OnE 
C0. 


GALVA * ILLINOIS 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 
used E.M.T. connectors and couplings. 


BM PLIER SIZE 
INDENTERS 
BM—No. 607 1/2” 
BM—No. 608 %” 
BM—No. 609 1” 


aoe THe MOST FROM COAST TO COAST 
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1 lighting 


Now... Benjamin introduces the ultimate in dramatic 
fluorescent lighting—the slim trim Coronado. It’s excit- 
ingly different, with the smart, slender look of distinction. 
Available in either a clear or ‘‘Prisopal’’® lens, the 
Coronado hugs the ceiling in perfect harmony of design, 
with a visible depth of only 214". Its distinctive styling 
sets this unit apart from all other plastic enclosed units. 

The Coronado leads the field in practicality, too. One-piece 
diffusing element... finger-touch latch... built-in coupler... 
snap-in wiring channel—all add up to the easiest installa- 
tion and maintenance ever. The Coronado combines beauty 
with new features and dollar savings in a way that assures 
complete satisfaction, whether used for appearance or price. 
Available in 2 or 4 lamp—40 W. Rapid Start 
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EXCLUSIVE NEW FEATURES 


NEW ...finger-touch latch hinges from 
either side, allows basket to swing down or be 
removed—no tools needed. 


NEW ...snap-in wire way cover provides 
easy access to wiring and control equipment. 


NEW ...end plate design permits easiest 
tandem installation, coupling units in perfect 
alignment. 


NEW ... decorative plastic end caps avail- 
able for use on individual units or at ends 
of row. 


NEW... one-piece ‘‘wrap-around”’ ex- 
truded plastic construction—only 2/4” visible 
depth. 
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CORONADO—CLEAR LENS (Top) 


This new 3-in-1 diffuser boasts a 
crystal-clear L-120 low-brightness 
prismatic bottom, complemented by 
linear refracting lenses on sides and 
top to redirect light out of glare 
zone. Here is the ultimate in clear, 
color-stabilized polystyrene. 


CORONADO—PRISOPAL® 

LENS (Bottom) 

With the addition of opalescent 
white, this totally new 3-in-1 diffuser 
becomes a beautiful diffusing sur- 


face offering something new in con- 
trolled illumination. 


3d-in-1 


hight diffuser in a 


surface mounted unit = 


ENGINEERED FOR 
CONTROLLED LIGHT DIFFUSION 


1 Low-brightness L-120 prismatic 
lens on bottom for superior perform- 
ance and control. 


2 Refracting linear lens on sides re- 
directs light out of the glare zone, 
effectively controls side brightness. 


3 Refracting linear lens on top 
increases efficiency, spreads light 
uniformly over ceiling, banishes 


-“‘hot spots.’’ 


ANA 


For full information on the new 
Benjamin Coronado, mail coupon to 
Benjamin Division Thomas Industries 
Inc., 207 East Broadway, Louisville 2, 
Ky., Dept. BECM-9 


BB enjavenn 


DIVISION 


THOMAS INDUSTRIES INC. 


The World's Largest Single Source of Lighting for 
Commerce, Industry and Home. 


Send FREE copy of Coronado Folder to: 


Mix 
AWW 


COMPANY 


ADDRESS 


CITY, LT ONE_STATE 


NAME 
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SORGEL’S SPECIALIZATION | 


assures Quiet Quality dry-type transformer 
performance that’s the finest in the industry 
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OFFICE BUILDINGS 
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Since 1916 the principal products at Sorgel Electric 
Company have been dry-type transformers. Because 
of this long-time pioneering, specialization and 
experienced engineering, Sorgel customers are 
assured of continuous, more dependable transformer 
performance, 


The Quiet Quality of Sorgel dry-type transformers 
provide the highest efficiency, which reduces oper- 
ating costs. Sorgel specialization assures a product 
that requires little or no maintenance, and a design 
that’s easy, more economical to install. 


HOSPITALS 


Imaginative progress has been, and is being, made 
every day at Sorgel. In all forms of modern elec- 
trical distribution the Sorgel product is your best 
buy in stepping down higher distribution voltage to 
utilization voltage for institutional, commercial and 
industrial buildings. Look for the Sorgel mark, and 
when you find it, youll know this electrical instal- 
lation was the first choice of a quality-conscious 
Consulting Engineer, Plant Engineer,Contractor or 
End-user who wanted to assure dependable, uninter- 
rupted electrical distribution. 


SORGEL 


pe SOUND rYP 
TRANSFORMERS 
=, = 


Complete Line for Every Purpose up to 10,000 Kva, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY _ 


836 West National Ave., Milwaukee 4, Wisconsin — 


Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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Product News 


Busway (1) 


A new packaged busway of 100- 
amp capacity, called “Speedbus,”’ 
can be used wherever electric light- 


._ ing and power are needed in com- 


mercial, institutional and industrial 
type buildings. Three- and 4-wire 
constructions are standard. A 
Speedbus system can be quickly re- 
located, rerouted or extended to 
meet any production line changes. 
It is made in pre-assembled sections 
of package 5- and 10-ft lengths 
ready to install, with 16 full-con- 
tact, polarized plug-in outlets in 
every 10-ft length. Outlets are 
spaced eight to each side of busway, 
back to back, and all 16 outlets can 
be used simultaneously. Eight plug- 
in outlets are incorporated into the 
5-ft length. 

National Electric Div., H. K. 
Porter Co., Inc., Porter Building, 
Pittsburgh, Pa. 


Troffers (2) 


A new line of recessed fluorescent 
troffers called Shallow line, featur- 
ing a wide variety of diffusing ele- 
ments and an overall depth of 4% 
in. Troffers are designed to pro- 
vide greater structural freedom be- 
tween floors by allowing plenum 
depth to be reduced. Features in- 
clude one-piece diffusing elements, 
up to 8 sq ft of glass, lens or louver. 
Troffers are available for all popu- 
lar ceiling types. The 14 basic types 
of shielding elements include 
Benjamin L-120 lens, Corning No. 
‘70, Holophane Prismalume, Owens- 
Corning Fiberglas, 4 in. by 34 in. 


Polystyrene or aluminum louvers, 


a new drop-dish acrylic panel and 
parabolic low brightness aluminum. 
Benjamin Division, Thomas In- 


Limit Switch (3) 


A new, heavy-duty lever limit 
switch is designed for mill and 
general industrial applications to 
give improved service on cranes, 
hoists, industrial conveyors and 
elevators. It may be used also as a 
pilot-circuit device to limit travel 
or setup functions at pre-deter- 
mined positions. Available for 
either 2- or 4-circuit operation, it 
features a smaller, lighter en- 
closure. A choice of general pur- 
pose, weatherproof, watertight, or 
dust-tight enclosures of NEMA 
Types 1, 3, 4 or 5. Switches may be 
either base- or side-wall mounted. 

General Electric Co., Schenectady 
Dp 


(4) 


An all new pendant-type explo- 
sion-proof receptacle, known as 
“CPSHC,” has been specifically de- 
signed for ceiling mounting. All 
arcing, if any, is confined within a 
plug combustion chamber of the 
dead-end receptacle. They have UL 
approval for Class I, Groups C and 
D. Receptacles have been designed 
for use with type “CPP” explosion- 
proof plugs. “CPSHC” pendant re- 
ceptacles are made of polished 
aluminum. They have a 3-in. hub 
with set screw and are rated at 20 
amps, 1 hp, 115 or 2380 volts, 60 
cycle, ac, single phase and 2-wire, 
3-pole circuit. 

Appleton Electric Co., 1701 Well- 
ington Ave., Chicago 18, Ill. 


Receptacle 


Support Clamp (5) 


Type S clamp supports periscope 
service pipes, hanging electric 
signs, etc. Fits 14-in., 14-in. and 
2-in. pipe. Clamp can be used with 
guy wires. Complete unit with #- 
in. pipe sockets and hinges designed 
for use with #-in. supporting pipe 
braces. Made from heavy-gauge 
steel and zinc galvanized. 

Ramco Manufacturing Co., 540 


(6) 


Complete lines of new aluminum 
connectors that include lugs for 
single and double cables up to 600 
MCM; box style lugs up to 600 
MCM; and switchgear lugs with 
two mounting holes up to 1500 
MCM. Fabricated from  high- 
strength 6061-T6 aluminum struc- 
tural alloy, these lugs are electro-tin 
plated, assuring high tensile yield 
strength, resistance to corrosion 
and high electrical conductivity. 

Ilsco Corp., 4730 Madison Rd., 
Cincinnati 27, Ohio 


Connectors 


Floodlight (7) 

A new floodlight with a vertical 
beam spread of 8° and horizontal 
beam spread of 100° is called Wide- 
Lite Lumitor. The quartz-iodine 
lamp life is rated at 2,000 hours. It 
has a mean efficiency of 22 lumens 
throughout its life. Applications for 
the Lumitor include decorative 
lighting of tall buildings from near 
the base of the wall and lighting for 
stadiums, golf driving ranges, 
signs, billboards, airport runways, 
and marine uses. Available in 500- 
and 1500-watt models. Both models 
mount on 14-in. pipe masts. 


dustries Inc., 207 E. Broadway, Westfield Ave. W., Roselle Park, Wide-Lite Corporation, Box 191, 
Louisville, Ky. Niches Houston, Texas 
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Heat-Light-Fan Unit (8) 

New combination heater, light, 
ventilating fan unit for use in bath- 
rooms. Model 5412 includes a 3-way 
switch plate, completely prewired; 
made up of a polished aluminum 
control panel, three separate 
switches to actuate blower, light 
and heater; and a red pilot light 
tied in series to the heater and fan. 
Balanced lighting is provided by 
two lamp sockets. A 1820-watt, 
4500-5000 Btu heating element has 
a built-in safety switch to prevent 
overheating. Unit is easily installed 
in any home, between standard 
joists. Literature is available. 

Leigh Building Products, Div. of 
Air Control Products, Inc., Coopers- 
ville, Mich. 


Control Centers (9) 


New Type “MC” motor control 
centers offer up to ten NEMA Size 
1 control cells in a single vertical 
section 90 in. high. Centers will be 
supplied in two types differing in 
cubicle size. Type MC-5 will be for 
most general purpose industrial 
applications, provides up to 5 Size 
1 control cells in a single cabinet 
20 in. wide and 90 in. high. Type 
MC-10 provides up to 10 Size 1 
cells in a cabinet 25 in. wide and 
90 in. high and will be for commer- 
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cial and institutional applications. 
Each control cell normally houses 
a combination starter unit. In- 
cluded are: reversing, non-revers- 
ing, 2-speed, part-winding, and re- 
duced voltage starters in NEMA 
Size 1 through 5, in combination 
with fuses or unfused disconnect 
switch or circuit breaker of thermal 
magnetic or instantaneous trip 
type. 

Arrow-Hart & Hegeman Electric 
Co., Hartford, Conn. 


Scaffold (10) 


New one-piece aluminum scaffold 
on wheels unfolds in seconds. Two 
folding V braces snap together and 
lock automatically. The scaffold, 10 
ft long and 29 in. wide, rolls 
through doorways and narrow 
aisles. Platform height is adjust- 
able from 1 ft to 83 ft. Casters lock 
automatically ; legs are instantly ad- 
justable for uneven floors and stair- 
ways. It is dimensionally inter- 
changeable with standard Up-Right 
span type scaffolds. 

Up-Right Scaffolds, 1013 Pardee, 
Berkeley, Calif. 


Cable (11) 


New plastic-jacketed non-metallic 
sheathed cable, called MThermo- 
Triex, has been announced. The in- 
dividual conductors will continue to 
be insulated with a polyviny]-chlo- 
ride compound and color coded ac- 
cording to standard industry prac- 
tice. The outer covering will also 
consist of a special polyvinyl-chlo- 
ride compound which is designed not 
to deteriorate. This new outer cov- 
ering for non-metallic sheathed ¢a- 
ble is resistant to flame, impact, oil, 
alkalis and acids. It is free strip- 
ping, bright and smooth. 

Triangle Conduit & Cable Co., 
Inc., Triangle and Jersey Aves., 
New Brunswick, N. J. 


Troffer 


installations. Choice of four dif- 
fusers: aluminum or plastic egg- 
crate, inverted hexagonal, prismatic 
“Starlite” lens, or the new poly- 
styrene diffuser. 


Metalcraft Products Co., Inc., 


6225 State Road, Philadelphia 35, 
Pa. 


Motor Tester (13) 


A new electric hand tester pro- 
vides quick and sensitive indication 
of faults in motor stators and ro- 
tors. The unit is used to check 
winding slots and employs an indi- 
cator lamp to reveal faults. Sensi- 
tivity with this lamp is much 
greater than it could be with an 


audible signal. Unit will readily in- | 


dicate the short-circuiting of a sin- 
gle turn in a winding, and its strong 
inductance provides reliable testing 
of the largest motors. Operating on 
ac or de, from 105 up to 240 volts, 
this tester checks single-phase and 
3-phase rotors and stators for 
shorts, checks slip rings for shorts, 
and checks de armatures for wind- 
ing and commutator faults, for 
wrong connections, and for opens. 

August Schoenenberg Inc., 1267 
W. Laurelton Pkwy, West Engle- 
wood, N. J. 


(12), 


A redesigned troffer line, known 
as the Aurora Compact, is 34 in. in 
depth and features a thin socket 
plate mounted on end panel. It is 
available in 1 by 4 and 2 by 4 rapid 
start units for lay-in or flange-type 
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Electrical contractor and West 


Power-Up Alabama State Bu 


for office automation 


(OU CAN BE SURE...1F ITS \ Vestinghouse 


COVER PHOTO 

Newest facade on Alabama’s Capitol Hill is the 
seven-story, 258,500-square-foot State Adminis- 
tration Building shown on cover. The building 
houses 17 state agencies, will eventually be the 
“working home” for more than 1100 Alabamians. 


New State Administration Building is 
geared for latest “office automation” tech- 
niques like data processing area (at right) 
which handles a steady flow of facts and 
figures. Westinghouse Type SC fluores- 
cent luminaires, ceiling mounted for fast 
installation, provide an attractive and 
cheerful work area for state employes. 


Teamwork paid off for the new Alabama State 
Administration Building. Careful evaluation of 
all building functions, sound planning and care- 
ful coordination produced a modern electrical 
distribution system— installed on time—that’s 
ready to meet all present demands, anticipates 
future needs. Tandy Little, Jr. (center), partner 
T. D. Little Electric Co., reviews specifications 
with O. E. Hatcher, Westinghouse Area Sales 
Manager; H. D. Mosley, Mosley and Yarbrough, 
Consulting Engineers; F. J. Sarknas, Westing- 
house Construction Sales Engineer; R. F. Kirk- 
patrick, Sales Engineer, Moore-Handley Hard- 
ware Co.; and C. H. McCauley, Architect. 


J-94141-2 


Planning, coordination and Westinghouse on-time delivery 


mean installation efficiency for electrical contractor 


On the campus-like grounds around its gracious 
Capitol, the State of Alabama has erected a mod- 
ern State:Administration Building, reflecting Ala- 
bama’s progressive outlook. In this newest addition 
to the Capitol buildings, data processing machines 
handle quarterly income tax notices, automobile 
registrations, numerous statistical reports, sales 
tax, etc. As many as 38 machines and other electri- 
cal equipment operate during one shift in one de- 
partment alone... office automation that requires 
reliable power in large demands. 

The electrical contractor, T. D. Little Electric 
Co., teamed up with consulting engineers, experi- 
enced Westinghouse engineers and the Westing- 
house distributor to work closely with state officials, 
the architect and general contractor on system 
installation. Result: an electrical system carefully 
planned and executed to distribute efficiently the 
big power load . . . a system with expansion capa- 


J-94141-3 


bility to keep the building modern for years to come 
...a system installed at a “saving” in direct com- 
parison to other buildings on the “campus.” 

The electrical installation went off on schedule 
with building construction because of contractor- 
Westinghouse coordination and on-time deliveries 
by the Westinghouse distributor, Moore-Handley 
Hardware Co. 

Westinghouse electrical equipment — reliable, 
adaptable and easy to install—was used through- 
out the building. 

Included are a building-type switchboard, motor 
control center, distribution and lighting panel- 
boards, low-impedance bus duct, circuit breakers, 
safety switches and fluorescent lighting. (cont.) 


you CAN BE SURE...1F ITS \ Vestinghouse 


A 120/208-volt Westinghouse build- 
ing-type switchboard protects and dis- 
tributes power to all floors. Note blank 
sections for future system growth. 
Ventilated low-impedance bus duct, 
rated 3000 amps, conducts incoming 
power to switchboard from a bank of 
three 250-kva, Type SL, oil-insulated 
transformers. Mills Cowling, Chief of 
Service Division, State of Alabama; 
W. C. Sparks, Vice President, Moore- 
Handley Hardware Co., Westinghouse 
Distributor; T. D. Little, Sr., T. D. 
Little Electric Co., Electrical Con- 
tractors; and F. J. Sarknas examine 
future expansion features designed 
into switchboard. 


Exhaust fan, elevator, air conditioning 
compressor, water pump and air han- 
dling equipment motors are served by 
a 480-volt Westinghouse motor control 
center which consists of Class 11-206 
motor starters. Motor control center 
receives power supply from trans- 
former vault by 1350-amp, low-imped- 
ance bus duct with many time-saving 


-installation features. H. D. Mosley; 


O-E. Hatcher; William Lawrence, Jr., 
Deputy Director of Technical Staff, 
Alabama Building Commission; and 
C. H. McCauley inspect compact, effi- 
cient installation. 


Westinghouse 1000-amp low-imped- 
ance ventilated bus duct efficiently 
distributes power to Westinghouse 
Type CDP distribution panelboard 
from distant switchboard with mini- 
mum voltage drop. H. D. Mosley and 
H. H. Houk, Director of Technical 
Staff, Alabama Building Commission, 
check neat bus duct installation as 
C. H. McCauley and O. E. Hatcher 
review circuit breaker arrangements 
in panelboard. 


Planning, coordination and Westinghouse 
on-time delivery mean installation efficiency 
for electrical contractor  (cont.) 


Many outstanding electrical contractors have found West- 
inghouse equipment, coupled with localized Westinghouse 
service, the solution to power distribution system prob- 
lems and a key way to increase installation efficiencies. 
Westinghouse can aid you in any phase of your electrical 
planning and construction. Call your Westinghouse dis- 
tribution outlet or write Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pennsylvania. J-94141-4 


OWNER: State of Alabama 
ARCHITECT: Charles H. McCauley, Birmingham, Ala. 
CONSULTING ENGINEER: Mosley and Yarbrough, Montgomery, Ala. 
GENERAL CONTRACTOR: A. C. Sanford, Albany, Ga. 
ELECTRICAL CONTRACTOR: T. D. Little Electric Co., 
Montgomery, Ala. 
WESTINGHOUSE DISTRIBUTOR: Moore-Handley Hardware Co., 
Birmingham, Ala. 
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Pes 


Alabama marble and Westinghouse Mainliner 
fluorescent fixtures combine to form an attrac- 
tive welcome for employes and visitors in new 
Alabama State Administration Building. West- 
inghouse Mainliner large area luminaires have 
universal ease of application with installation 
flexibility. Above, R. F. Kirkpatrick points out 
details of Westinghouse lighting panelboard, 
Type NLAB, 120/208 v, to G. D. Schnell, mem- 
ber of the maintenance staff. Circuit breaker 
panelboards provide maximum circuit protection 
for Westinghouse Type SC fluorescent lighting 
luminaires used in corridors. 


Tandy Little, Jr., typifies progressive qualified 
electrical contractors who are helping America 
to Power-Up. He holds an electrical engineering 
degree and is president of Central Alabama 
Chapter of the National Electrical Contractors 
Association. A partner in T. D. Little Electric 
Co., he has responsibility for job management, 
contract negotiation, estimating and buying. His 
preplanning, business judgment and knowledge 
of currently available electrical products were 
big factors in the efficient electrification of the 
new Alabama government building. 


(14) 


Heater 


A unit heater for zone-controlled 
spot heating is called “Infra-Mite.” 
Available initially in ten models, 
three sizés, 194-in., 38-in. and 39- 
in. fixtures, there are semi-parabolic 
shaped reflectors and special end 
reflectors. Home owners and com- 
mercial users are offered a small- 
dimensioned heating fixture with an 
adaptability that allows it to attach 
to conduit box in an existing elec- 
trical system. Ceiling and wall 
mounted units are available, and a 
portable wall-hanging type, with 
cord. The 193-in. fixture is avail- 
able, 500- or 750-watt; the 33-in. 
model, 1000-, 1200- and 1450-watt; 
and the 39-in. unit, 2000-watt. 
Models are UL approved. 

Apextro Products Co., Div. Apex 
Sheet Metal Works, Inc., 1821 N. 
Eastlake Ave., Los Angeles 31, 
Calif. 


Truck Body (15) 


New 1960 model Service-Master 
Body has been announced. Body is 
available in sizes for old or new 3, 
#, 1 and 14-ton chassis, regardless 
_ of make. Model SM-10, 77 in. long 

at floor line, fits chassis having 40- 
in. to 42-in. cab-to-axle dimension; 
Model SM-15, 90 in. long, fits 48-in. 
to 54-in. CA chassis. Model SM-20, 
single rear wheels, and Model SM- 
30, dual rear wheels, are 102 in. 
long and fit chassis having 57 in. 
to 60 in. CA. An aerial ladder, 
available in two models and in 26- 
and 30-ft lengths, can be furnished 
with body. Model ML ladder is ele- 
vated by a manual hydraulic pump 
and Model LH ladder by a motor- 
driven pump powered by truck bat- 
tery. Literature is available. 

McCabe-Powers Body Co., 5900 
North Broadway, St. Louis 15, Mo. 


Voltage Regulator 


(16) 

A new self-contained automatic 
voltage regulator called Unoreg, is 
for use on the low-voltage side of 
over 400 standard distribution 
transformers. Rated at 14 kva, the 
device will handle distribution 
transformer sizes up to and includ- 
ing 25 kva. A lightweight design 
for convenient pole mounting, 
Unoreg provides plus and minus 
5% regulation of 120/240-volt 
secondary lines. Unoreg consists of 
an induction regulator controlled by 
a solid-state voltage-regulating con- 
trol. Induction regulator has a new 
stator design which eliminates the 
need for a tertiary winding. Mid- 
point voltage setting of regulator 
control is 122 volts, allowing for an 
average secondary drop of two volis. 
Control is designed so that voltage 
is always corrected back to center 
of bandwidth. Device is 214 in. 
high and 123 in. in diameter. 

Westinghouse Electric Corp., 
Pittsburgh 30, Pa. 


Ground Detectors (17) 


A complete line of ground de- 
tectors has been developed for posi- 
tive detecting of ground fault to 
prevent unscheduled shut-down and 
possible hazard, damage and ex- 
pense. Model “VAP,” 480 volts, is 
provided with an audible signa]l— 
an alarm bell that sounds when 
fault occurs. Signal may be silenced 
by acknowledge button. Acknowl- 
edge circuit is automatically reset 
when fault is corrected. A visual 
signal is also provided—a red fault 
light glows when fault occurs and 
remains lit until fault is corrected. 
A fault phase indication is also pro- 
vided—white lights indicate which 
phase has gone to ground. A ter- 
minal block is provided for a remote 
alarm station with acknowledge 
button and/or indicating light. 

Erickson Electrical Equipment 
Co., 4460 N. Elston Ave., Chicago 
30, Jil. 


Control (18) 


The new Model 6801 photoelectric 
control adds flexibility to a time- 
switch lighting control system. Unit 
turns lights on during any period 
when natural light intensity falls 
below a set level and time switch 
continues to provide preset on and 
off periods regardless of natural 
light conditions. Any combination 
of turn-on and turn-off by time 
clock or photoelectric control is pos- 
sible. The photocell unit, weather- 
sealed in an aluminum case for in- 
door or outdoor mounting, contains 
a broad area cadmium sulfide light- 
sensitive cell that is hermetically 
sealed. Unit is connected to indoor- 
mounted Model 6801 control box, 
containing a tubeless electronic cir- 
cuit with a double-pole, single- 
throw load contactor capable of 
switching up to 6000 watts. 

Fisher-Pierce Co., 51 Pearl St., 
So. Braintree 85, Mass. 


(19) 


Two new bathroom ceiling radi- 
ant Halo Heetaires install like fix- 
tures—flush mounted to ceiling— 
to 3- or 4-in. junction boxes. Ready 


Heaters 


to attach to standard 60° house 
wire, the installer runs R, T, or TW 
wire directly into any 3 or 4-in. 
junction box. They are available in 
two models—The Fan-Glo Halo, 
models 294 and 295, in 1000 and 
1250 watts, 120 volts; and Radiant 
Halo, model 298, in 660 watts, 120 
volts. Both units may be used with 
a 60-minute wall timer. Literature 
is available. 

Markel Electric Products, Ine. 
and La Salle Products, Inc., Buffalo, 
INGE SE 
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PRECISION 
ENGINEERED 


FITTINGS 


M. STEPHENS 
MFG. INC. 

814 EAST 29TH STREET 

LOS ANGELES 11, CALIF. 


ADams 


1-9147 


THE FOLLOWING IS A LIST OF SALESME! 
REPRESENTING M. STEPHENS MFG., INC.: 
(* Means rep. carrying stock) 


*Brenner Electrical 
Sales 
305 Velasco 
Houston, Texas 


Mr. W. A. Smith 
Brenner Electrical 
Sales 

P. 0. Box 13001 
Dallas 20, Texas 


Mr. W. D. Reese 
Brenner Electrical 
Sales 

2608 Parkview Drive 
Austin 5, Texas 


°A. Lee Clifford & Co. 
1801 W. 18th St. 
Indianapolis 7, Ind. 


Forrest E. Durnal 


1121 Edgewater Ave. 


Ft. Wayne, Ind. 


Charles W. Pfeiffer 
c/o A. Lee Clifford 
& Co. 

1905 Bardstown Rd. 
Louisville 5, Ky. 


Bill Crichton 
& Associates 
Riverview, Florida 


Mr. C. R. Maddox 
5601 Suwannee Ave. 
Tampa, Florida 


Mr. C. R. Stegin 
2321 Riverside Ave. 
Jacksonville, Fla. 


Mr. J. R. Heidenreich 
1628 N.E. 6th Ct. 
Ft. Lauderdale, Fla. 


R. H. Dirkes Co. 
327 S.W. Blvd. 
Kansas City 8, Mo. 


Becker Sales Co. 
1930 W. Division St. 
Chicago 22, Ill 


*Gregory & Flynn 
4501 Perkins Ave. 
Cleveland, Ohio 


Howard Gregory 
7807 Greenbriar Lane 
Cincinnati 43, Ohio 


Howard Flynn 
11201 Frankstown 
Pittsburgh 35, Pa. 


*Hoffman Brothers 
5201 Martin 
Detroit 10, Mich. 


°Keeler, White, Inc. 
523 N.W. Everett St. 
Portland 9, Ore. 


*Keeler, White, Inc. 
1041 - 6th Ave., So. 
Seattle 4, Wash. 


R. E. Myers & Son 
317 N. 11th St. 
St. Louis 1, Mo. 


M. Morin Rivera 
1300 N. Broad St. 
New Orleans, La. 


Electrical Sales 
Rocky Mountain 
16 Wazee Market 
Denver, Colorado 


*Rouzer Sales Co. 
823 Marshall St.,N.E. 
Minneapolis, Minn. 


Leonard M. Slusser 
318 Dooley Block 
Salt Lake City, Utah 


*Stanley Sales Corp. 
1122 Folsom St. 
San Francisco 3, 
Calif. 


Starter (20) 


New NEMA Size 00 starter has 
been developed for low-hp jobs. It 
is rated from ? hp 110 volts to 2 hp 
440/550 volts for 3-phase service. 
Dimensions are 81% by 5% by 342 in. 
Starter has straight-through \wir- 
ing, pressure wire terminals, 
molded coil and one-piece melting 
alloy overload relays for complete 
motor protection. It is available 
either open or in a NEMA Type 1 
enclosure with optional pushbutton 
or selector switch in cover. It also 
is available without overload relays. 
Bulletin SM-297 is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Paging System (21) 

The Pagesaver system combines a 
control board with miniaturized in- 
and-out doctors’ entrance registers. 
Operators, before paging, can in- 
terrogate their Pagesaver control 
board to determine whether or not 
a specific staff member has regis- 
tered in. If a doctor has not come 
in, she can leave a message alert 
for both herself and the doctor by 
inserting a cordless alert plug into 
the control board. Entrance regis- 
ters are of a new compact design 
which requires a minimum of wall 
space. Forty names require 9% in. 
by 18 in. of wall space. Pagesaver 
systems can incorporate a number 
of entrance registers to provide ac- 
cess at secondary or remote hospital 
entrances. 

Auth Electric Company, Inc., 
Long Island City, N. Y. 
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Switch (22) 

The new ‘Two-Circuit Touch- 
ette”’ switch provides dim, medium 
and bright illumination at the touch 
of a button. Switch will carry 1800 
watts at 120 volts, 4100 watts at 
277 volts, thereby enabling single 
switch control of large banks of 
lights. At the first touch of switch 
button the first circuit makes con- 
tact providing dim light. At second 
touch the second circuit is activated 
providing brighter light. At third 
touch both circuits come into play 
providing full brightness. A fourth 
touch breaks contact completely on 
both circuits. Fluorescent fixture 
installations, cove and valance light- 
ing for entire rooms may be con- 
trolled from one switch location. 

Rodale Mfg. Co., Inc., 6th and. 
Minor Sts., Emmaus, Pa. 


Lighting Post (23) 

A new all-aluminum residential 
lighting post designed specifically 
for use with the Holophane 431 
luminaire. Post is available in 7- 
and 3-ft models, the former stand- 
ing approximately 54 ft above 
ground level. This model is for 
lighting driveways and _  house- 
fronts. Smaller model standing 2 
ft. above ground level is for patio 
and garden lighting. 

Residential Lighting Div., Pfaff- 
Kendall, 84 Foundry St., Newark 
DawNoeds 


Motor (24) 


New water-cooled, water-lubri- 
cated motors rated from 30 to 250 
hp, 3 phase, 60 cycle, 1800 rpm, for 
10-in. or larger well casings are 
now available. Motors are designed 
to be continuously submerged in 
water at a maximum temperature of 
40°C for deep wells, booster or 
process applications. Motor frame 
is a heavy-walled, seamless-steel 
tubing. Epoxy coating provides pro- 
tection against corrosion. 

Westinghouse Electric 
Pittsburgh 30, Pa. 


Corp., 
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lexible wiring system for Jacksonville City Hall with SPANG 


nderfloor Duct and Headerduct. Three-duct runs of Underfloor Duct in concrete 
lab construction carry electrical, phone and intercom wiring on first floor. Upper 
5 floors are served by Headerduct in cellular-floor construction. Simplicity of 
spang Raceway Systems provided a time-saving, trouble-free installation. Future 
wiring changes can be made quickly, easily without costly reconstruction, making 
ity Hall modern for years to come. For full information, write to Spang. 


rchitect: Reynolds, Smith & Hills, Jacksonville 
eneral Contractor: The Auchier Company, Jacksonville SPANG THE NATIONAL SUPPLY COMPANY : i 
echanical Contractor: Henley and Beckwith, Jacksonville Qijiueng Two Gateway Center, Pittsburgh 22, Pennsylvania 2-8 eeu Fy 


- ; F iy eum a, 
: bUCT co 3 eae! 

lect ical Contractor: Wesley Paxson Co., Jacksonville Subsidiary of Armco Steel C rporation 0 qt yams : 
Pang Distributor: Ace Electric Supply, Jacksonville 3 


NOW YOU CAN GIVE 
YOUR CUSTOMER A BETTER 


SPLICE WITH HALF THE EFFORT 
WITH ANACONDA DURASHEATH 
HIGH-VOLTAGE CABLE 


‘Ithas a new, clean-stripping, semi-conducting tape ' 
Shad 


PROBLEM: To make a sound, safe, high-voltage splice, 
every last speck of semi-conducting tape material must 
be removed from the insulation . . . if traces remain, 
chances are the joint will eventually fail. But—this im- 


portant step requires tedious scraping and buffing. 


SOLUTION: The new Anaconda-developed clean-strip- 
ping, semi-con tape*, which is an exclusive feature of 


- Durasheath Cable. The photos (left) were taken im- 


mediately after semi-con tapes-were stripped off the 
insulation. It takes much longer to get other cable 
insulation surfaces as clean. That’s why this exclusive 
feature makes splicing a great deal easier. 

The planned research and production program 
which brings you this outstanding cable development 
is also responsible for the equally important develop- 
ments in Butyl rubber insulation compounding and 
extruding—which have produced the best possible bal- 
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anced design and construction in high-voltage rubber- | 


insulated cable obtainable today — Anaconda Dura- | 
sheath. 

For additional, more technical information about 
Anaconda Durasheath, write for Anaconda Bulletins | 


DM-5903, covering Durasheath High-Voltage Cable, ,; 
and DMS-5566, -5720 and -5735, dealing with the Splic- | 


ing & Terminating of Durasheath Cable. Contact your | 
nearest Anaconda Wire & Cable Company District 
Office, or write to 25 Broadway, New York 4, N.Y. 


60239C Rey. , 


*Pat. applied for 


ASK THE MAN FROM ) 


ANACONDA _ 
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CORPORATION 


Montgomery, Penna. 


Soles Representotives & *Worehouse Stocks * 
. pad 


OUTLET BOXES 


FITTINGS 


BOX COVERS 


SWITCH BOXES 


(25) 


Voltage Regulators 


A new 3-phase rack-mounted In- 
ductrol voltage regulator for use by 
switchboard and panelboard manu- 
facturers. Three-phase loads up to 
15 kva can be handled by this 19-in. 
rack design. Available either auto- 
matic or motor-driven, this regu- 
lator features no brushes, intyo- 
duces no waveform distortion, and 
is unaffected by power factor, fre- 
quency or load. Controls are drift- 
free and maintain plus or minus 1% 
bandwidth accuracy over a tempera- 
ture range of —60 C to +60 C. 

General Electric Co., Pittsfield, 
Mass. 


Fixture Hanger (26) 


New “EFHC”  explosion-proof 
fixture hanger is for use when sus- 
pending fluorescent or incandescent 
explosion-proof or dust-tight pend- 
ant lighting fixtures. Threaded hub 
leading from bottom of fixture stem 
is tapped and has a set screw to in- 
sure against conduit loosening. 
Series is available with #-in. and 1- 
in. féed-thru hubs in combination 
with 3-in., #-in. and 1-in. fixture 
stem hubs. A connection block, 
Catalog No. 11385, is available and 
fits all ““EFHC” series hangers. A 
mounting strap can be furnished 
to fasten hangers directly upon a 
flat mounting surface. Fixture 
hanger Unilet has been approved 
by UL for Class I, Groups C and D, 
and Class II, Groups E, F, and G. 
Bulletin No. 759 is available. 

Appleton Electric Co., 1701 West 
Wellington Ave., Chicago 13, IIl. 


Disconnect Switch (27) 


Type PEB hook stick switches are 
available for outdoor substation ap- 
plications in the horizontal mount- 
ing position between station bus 
support and breaker bushing. With 
a momentary rating of 20000 and 
40000 amps, switches have a con- 
tinuous current rating of 600 and 
1200 amps at voltages of 115, 138 
and 161 ky. Features of switch line 
are adjustable front-contact mount- 
ing allowing for variations in struc- 
ture elevations; positive-latch and 
pry-out assembly; counterbalance 
pring; and permanent lubrication. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, 
Wis. 


Motors (28) 


A new line of large squirrel-cage 
motors, 250 through 1000 hp, built 
for heavy-duty industrial applica- 
tions. Flat steel endplates are built 
in two sections. Enclosure is com- 
pletely drip-proof with ventilating 
openings so located and shielded as 
to provide splash-proof protection. 
Both stator and rotor core are con- 
structed to permit radial as well as 
transverse circulation of air dissi- 
pation of heat. Available voltages 
are 440, 550, 2300 and 4160, 60 
cycles. Entire range of ratings, 
250 through 1000 hp can be sup- 
plied with full load speed of 3500, 
1750 or 1160 rpm; 870 and 690 rpm 
motors are available through 700 hp 
and 575 rpm motors through 500 
hp. 

Wagner Electric Corp., 6400 Ply- 
mouth Ave., St. Louis 14, Mo. 


(29) 


Three new fluorescent lighting 
fixtures, known as Bristol, North- 
wood and Colony. Shieldings offered 
include “Poly-Blok” louvers and 
color-stable polystyrene in smooth 
opal or clear prismatic wrap- 
around. The new series will be sup- 
plied in 2-lamp, 40-watt, rapid 
start; 4-lamp, 8-ft tandem RS or 
2-lamp, 8-ft slimline models and are 
available with or without top plates. 

Keystone Electric Manufacturing 
Co., 2228 East Tioga St., Philadel- 
phia, Pa. 


Lighting Fixtures 
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New Century 30 hp part-winding start motor driving recipro- 
cating compressor. Compressor is part of an air conditioning 
system in an industrial test and research laboratory. 


New Century Electric motor 


for part-winding start 


Problem: power company restrictions limit inrush 
current ...a part-winding start motor is called for, but 
. . - acceleration must be smooth and quiet with no 
risk of stalling at two-thirds of full speed. 

Answer: the new Century part-winding start motor. 


A special winding scheme makes this performance 
possible. So now you can have part-winding start, de- 
pendable power and smooth acceleration all in the same 
motor. Century part-winding motors provide the most 
economical and dependable way of starting equipment 
such as fans, blowers, centrifugal pumps and compres- 
sors, as well as reciprocating compressors with unload- 
ing valves (like the one shown here). They are available 


in 20 to 150 hp sizes and in speeds of 1200 and 1800 rpm. 

Why do Century Electric part-winding motors pro- 
vide reliable power? Here are a few of the reasons: 
windings are dipped and baked with several coats of 
a high temperature synthetic varnish which protect 
against oil fumes, mild acids, dust and grit . . . rotors 
are dynamically balanced so motors run smoothly and 
quietly . . . rugged cast iron frame gives long life and 
reduces noise level . . . coils are insulated with a tough 
polyvinyl resin. 


For more information on Century’s complete line 
of motors (1/20 to 400 hp) please contact your local 
Century Electric Sales Office or Authorized Distributor. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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__ NATIONAL 
ELECTRICAL 


SWITCHBOARDS 


SWITCHBOARDS—complete range in 
NEMA Groups I, II, and III .. . also 
available in low-voltage metal enclosed 
Switchgear. 


23 


ges 


NE LO-LOSS. 


i ie 


PANELBOARDS—wide variety of cir- 
cult breakers and fusible panelboards can 
be furnished . . . meets all NEMA and 
UL requirements, 


NE UNIT [re 
SUBSTATION | 


see 


=|-—<—NE SPEEDBUS 


= BD = a 
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“T-P-I’?, INDUSTRIAL PLUG-IN BUSWAY— 
up to 1500 amps at voltages up to 600 . . . versatile 
and time-tested . . . complete range of take-off and 
protective devices. 


‘ae 


UNIT SUBSTATIONS—available as packaged units in 
Group I (600 Volts) and Group II (5 and 15 KV) .. . special 
and custom arrangements can be supplied. 
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ELECTRIC OFFERS COMPLETE 
DISTRIBUTION SYSTEMS 


quirements. 


19, Pennsylvania. 


CONTROL CENTERS—feature fully modular 
construction ...standard NEMA enclosures... 
general purpose, weather resistant, dust-tight and 
special industrial. 


NATIONAL ELECTRIC 


SURFACE 


RACEWAYS 


Time-tested National Electric busways are now com- 
CONTROL CENTERS bined with a new line of high quality switchboards 
‘ and panelboards to provide complete systems to meet 
every plant’s power and lighting distribution re- 


For further information about all the advantages 
of our one-source service ask N-E Man, or write for 
complete catalog on National Electric Distribution 
Systems. Address: National Electric Division, H. K. 
Porter Company, Inc., Porter Building, Pittsburgh 


“LO-LOSS" 


FEEDER BUSWAY 
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“T,0-LOSS” FEEDER BUSWAY-—rated to 
4000 amps at voltages up to 600... excellent 
electrical transmission characteristics . . . keeps 
voltage drop to a minimum, 


lieu of conduit and wire. 


NATIONAL ELECTRIC DIVISION 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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“SPEEDBUS’’—newest member of the NE Bus- 
way family . . . designed and priced to be used in 


H. K. PORTER COMPANY, INC. 


_ standard Baker Scaffold. 


HIGHER 


and 


WIDER 


New BAKER 


Model K Scaffold 
uses standard 
BAKER Scaffold components 


IX 


Oe = 
CEC 


1. Big 28 sq. ft. working plat- 
form area. 


2. Platforms adjust in 3-inch 
increments—same as the 


3. Uses same side trusses, 
same metal-bound plywood 
platforms—(uses two), same 
casters, the same positive 
spring-loaded safety locks and 
many optional accessories of 
the standard Baker Scaffold. 


4. Stairway, base extensions 
and casters optional. 


THE BAKER SCAFFOLD} __ 


Standby for 
maintenance and 
general utility work 


The Baker Scaffold is universally used in con- 
tracting and general maintenance work. Easy 
to transport, it assembles in 90 seconds; 
moves on large, easy-rolling casters. 


The platform adjusts every three inches to any 
desired height and locks with positive spring- 
loaded safety latches. Will pass through 
doors, around sharp corners, over obstacles. 
Write today for more complete information 
on these two utility scaffolds. 


Listed Under Re-examination Service 
Underwriters’ Laboratories, Inc. 


BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY * BUILT FOR DURABILITY 
BAKER-ROOS, INC. 


P. O. Box 892, Dept. #603, Indianapolis 6, Ind. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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(30) 

A fluorescent fixture which fea- 
tures a swing-down diffuser and a 
hinged reflector, called PR 240-A 
Prisline. The prismatic plastic 
wrap-around diffuser unit incor- 
porates a clear basket-design and 
can swing down from either side. 
It has longitudinal ribs on side and 
small pyramid design on bottom. 
The V-type reflector, which houses 
the ballast and sockets, hinges down 
from either side of channel. It 
mounts two 40-watt rapid start 
lamps. 

Light & Power Utilities Corp., 
Olive Branch, Miss. 


Fluorescent Fixture 


Room Station (31) 


A Universal room station pro- 
vides visual signal for nurse as- 
sistance. A patient calls a nurse on 
this room station by pulling the 
cord which momentarily sounds a 
buzzer at the supervisory annunci- 
ator and then releases the cord 
which lights a signal lamp at the 
same location. Buzzers are also 
sounded at duty stations, and bed- 
side lights may also be turned on 
automatically when cord is released. 
Station is reset by pressing lever at 
center of plate. All Series H700 
stations feature: single gang, 
stainless steel plate; printed cir- 
cut; plastic housing; safety break- 
away link; and a 6-ft nylon cord 
which can be sterilized. 

S. H. Couch Company, Inc., 3 
Arlington St., North Quincy, Mass. 


Transformer 


A new pad-mounted transformer 
is designed especially for commer- 
cial suburban areas with heavy low- 
voltage load concentration. High- 
voltage and low-voltage dry-type 
enclosures accommodate either cable 
or bus work. Entire enclosure lifts 
away from the transformer for 
complete freedom in making con- 
nections. They are available in 3- 
phase sizes, 225 through 1500 kva 
with high voltages 2400 through 
13,800, and with low voltages of 
208Y/120 or 480Y/277. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Heaters (33) 


New high-temperature duct heat- 
ers are designed for heating air or 
gases under conditions of high 
pressures, high velocities and high 
temperatures. They are recom- 
mended for direct heating or air 
process heating in large-scale dry- 
ing operations encountered in nu- 
clear power plants, wind tunnels, 
industrial ovens, etc., and for heat 
treating and annealing. Heaters are 
constructed of alloy sheath tubular 
elements mounted in a steel flange, 
complete with mounting holes for 
attaching to. duct assemblies. 
NEMA class terminal boxes are 
supplied to meet specific applica- 
tions. 

Vulcan Electric Co., 88 Holten 
St., Danvers, Mass. 


Connecting Device (34) 


A new aluminum conductor con- | 


necting device, called “Jiffy Joint,” 
is available for joining ACSR 
(aluminum conductor, steel rein- 
forced) and aluminum alloy con- 
ductors. Single sleeve joint will 
develop the full mechanical and 
electrical properties of the com- 
posite joint it is designed to re- 
place. Jiffy Joint is available in 
sizes to join conductors from No. 4 
through 500 MCM. 

Aluminum Company of America, 
1501 Alcoa Bldg., Pittsburgh 19, 
Pa. 
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Some basic steps to 


SILENT VENTILATION 


The Most Important Step you can take 
when it comes to deciding which power roof 
ventilator is right for you is to look at an Ilg 
LSQ. If capacity is a prime factor, step up and 
see Ilg’s 11 sizes: from 87 c.f.m. all the way 
up to 21,000. 


If it’s silent operation, then check these fea- 
tures: direct-connected fan and motor eliminate 
belts and pulleys; patented Type “Q” wheel 
is dynamically balanced before being con- 
nected to permanent-split capacitor 1-phase 
or 3-phase motors; totally enclosed constant- 
and 2-speed motors assure smooth power flow. 


For a first step toward better ventilation, 
write for Bulletin No. 2302. 


ILG 


ILG ELECTRIC 
VENTILATING CO. 


2879 N. Pulaski Road, 
Chicago 41, Ill. 
Offices in 
60 Principal Cities 


Memher of Air Moving 
and Conditioning 
Association, Inc. (AMCA) 
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-I-T-E TRANFO-UNIT’ 


_ Available in capacities up to 500 kva at 5 kv 


_ This packaged unit substation fits in places where others cannot go. In fact, it’s 

_ actually the world’s most compact. 20 in. lower than the old standard, 50 in. 
shorter. Connects from the front. So you can put it against a wall or in a corner. 
Dry-type transformer and a wide choice of primary and secondary devices. Send 
for the complete kit of information. I-T-E Circuit Breaker Company, Dept. TR, 
1900 Hamilton St., Philadelphia 30, Pa. 


Gi} : -T-E CIRCUIT BREAKER COMPANY 
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Latrobe 


The KEY 


to the 


DISTRIBUTORS 
RECEPTACLE 
BUSINESS 


“UNLOCK” the source. Receptacle source 
now the DISTRIBUTOR’S SHELVES with 
these popular standards’ ability to be 
“LAID-IN” 


FULLMAN’S 


Adjustable 
STEEL 


BOX 


190 Series 


0 
(No Receptacle) 
Boxes 


TO INSTALL—You simply drop the round 
KEY into slots in adjusting ring—’LAY-IN” 
“LAY-ON” 
ring—that’s all—very simple 


receptacle you select and 
receptacle 


operation 


Sales Representafives 
in all principal 
Cities 


MANUFACTURING 


COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 


Ventilators (35) 


New line of self-contained, belt- 
driven centrifugal fans featuring 
an entirely new principle of motor 
mounting. Motors and fan bearings 
are mounted on rubber isolation 
rails, providing a wide range of ad- 
justability and allowing mounting 
of several different motor frames on 
one standard base. The Util-A-Set 
ventilators are designed for applica- 
tions requiring low and medium 
ranges of volume and pressure. 
Backward blade or forward curve 
wheels are available to meet applica- 
tion requirements. Twelve sizes 
provide capacity range from 688 to 
23,000 cfm. Catalog No. 3401 is 
available. 

Ilg Electric Ventilating Co., 2850 
N. Pulaski Road, Chicago 41, IIl. 


Spotlight (36) 


A projector spotlight which casts 
a beam to an exact room location 
has been announced. The new “Pro- 
jecto-Spot” picture spotlight and 
adjustable downlight is capable of 
casting rectangles, squares and 
other geometric shapes to specific- 
ally illuminate pictures, corners, 
tables, or other desired objects or 
areas. Model H4170 has 4-way 
frame-in shutters and a projection 
lens system. Unit operates on cne 
100-watt lamp. Overall frame di- 
mension is 114 in. Housing dimen- 
sions are 10 in. dia and 10 in. deep. 

Halo Lighting Products, Inc., 401 
W. Grand Ave., Chicago 51, Ill. 


Control (37) 


A new controlled-speed system 
for centrifugal pump and fan 
drives, which provides variable 
speeds from all-electric induction 
motors. In most applications, the 
control system, designated Reacto- 
dyne, will be used where it is de- 
sirable to automatically control the 
pump and/or fan speeds. Control 
of speeds is accomplished by means 
of a signal from a small potenti- 
ometer which can be actuated by 
liquid level, temperatures, pressure, 
etc. Drive system is designed for 
use on ‘‘cubic” loads where torque 
requirements fall off rapidly at 
lower speeds. Unit is designed to 
operate from a standard 220/440- 
volt, 60-cycle ac power supply. 
Drive motors are available in a 
wide choice of horizontal or vertical 
types in.open design. Ratings are 
available from 1 to 30 hp with a 
2:1 speed variation. 

U. S. Electrical Motors Inc., Box 
2058 Terminal Annex, Los Angeles 
54, Calif. 


Lighting Fixture (38) 


A new type of lighting fixture de- 
signed to hold U-lamps. They are 
straight lamps which are bent by a 
special process into U’s so that a 
standard 96T12 or 8-ft lamp be- 
comes a 4-ft U-lamp giving off the 
same amount of light, namely 5600 
lumens as a standard straight lamp 
while a standard 72T12 or 6-ft lamp 
becomes a 3-ft U-lamp giving off 
the same 4100 lumens as a stand- 
ard straight 6-ft fluorescent lamp. 
By snapping two of these U-lamps 
into the Transolite fixture an 
ellipse is created either 6 ft or 8 ft 
in length. Fixture 84 by 12 in. by 
44 in. can hold either two 
6-ft or two 8-ft lamps. Fixtures 
utilize a socket with snap-in con- 
tacts on base pin. Socket floats and 
there is no strain on contacts. Fix- 
ture is made to cantilever tubes so 
lamps are suspended from fixtures 
without sag. Base pins are hidden 
by fixture. Fixture can attach to 
all types of raceway channels by 
plugging them in and locking fix- 
ture to channel. 

Transolite Corp., 515 Madison 
Ave., New York 22, N. Y. 
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how good should | 
power cable be 


... for long term stability ? 


Ir isn’t enough to meet or barely surpass specifications — not 
when it is possible to build maximum performance into power 
cable—as Circle does. Take, for example, the IPCEA-NEMA 
60 cycle water absorption test. 


Circlesheath® Type RR Power Cable Performance 


In the IPCEA-NEMA “Accelerated Water Absorption Tests,’”’ Sec- 
tion 6.9, a sample of power cable is immersed in 50°C water for a 
period of 14 days during and after which time specific inductive 
capacity and stability factor are measured. 


Not only does Circle butyl-insulated power cable far surpass all 
minimum specifications after 14 days immersion—but continues 
to do so after one year and eight months of continuous immersion. i 
And the test is still going on! \\ 


Date of original immersion: September 1958 _ Date of last test: April 1960 t 


CABLE DESCRIPTION: CIRCLESHEATH © PERFORMANCE 
15KV, UNGROUNDED, SHIELDED CHANGE SIC STABILITY FACTOR 


IPCEA-NEMA Requirements: Change SIC 1 to 14 days: 57% max.— stability factor after 14 days: 17% max. : 

Circle CIRCLOC* interlocked Armored Cable -com- The manufacture of high-reliability power cable is no acci- 
bines flexibility with mechanical protection in one a Y 7 1. 
lightweight, economical construction. It trains dent. It requires expert knowledge of compounding techniques, = 
easily over obstructions; is ideal for future plant absolute quality control—and production men who not only ¥ 
expansion. Available in galvanized steel, bronze or 1 
aluminum armor—from 600 to 15,000 volts. care enough... but know enough to produce the very best. ' 
\ 


WIRE & CABLE 


a subsidiary of 
Cerro pe Pasco Corporation 


@CIRCL 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE « 
PLASTIC INSULATED CABLE * NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 
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protects you and your customers © 
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See how this new GE4108 De Luxe Grounding Outlet 
meets today’s new code requirements PLUS tomorrow's needs! 


1 MEETS NEW CODES FOR KITCHENS, laundries, 
dining rooms, offices and other areas where high-wattage 
120-volt appliances may be used. You get two 20-A branch 
circuits from a 3-wire, 120/240V service—or from two sepa- 
rate 20A, 120V circuits. Just remove one or both of the 
breakoff links on its sides. 


2 PLUS—FULL 20A RATING in the outlet itself—not 
yet required by codes. General Electric provides it so full 
use can be made of 20A circuits. 


3 PLUS—GROUNDING for appliances, more and more 
of which will require it. Takes 20A and 15A grounding 
caps; polarized-parallel and parallel-pronged caps. 


ELECTRICAI, CONSTRUCTION AND MAINTENANCE . . . SEPTEMBER, 1960 


‘ 


ee ae 


' with’ look-ahead features” 
from electrical obsolescence 


j 
| 


| General Electric quality features 
| give you a topnotch installation 


aN 


EIGHT HOLES FOR BACK-WIRING take all the Nos. TWO GREEN GROUNDING SCREWS make it more 


14, 12 or 10 Awg wires you need, “in” and “out” for convenient for you to carry through grounding wires 
through wiring—in tight, pressure-clamp connec- —take straight ends or loops. When all terminals are 


tions. You can “loop” wires under screws on the sides. used, this outlet will take 10 wires! 


Plan now to use this years-ahead GH4108 
Grounding Outlet wherever high-wattage 
outlets are indicated. It makes good sense. 
It gives you a wiring device you can point 
to with pride, to show your customers you 
have their best interests at heart. 


STURDY CONSTRUCTION, with double-wipe con- 
tacts; “through” strap; captive mounting screws. 
No. GE4108; brown or ivory; 20A, 125V, U.L.—listed, 
meets Federal and REA specifications. 


Progress /s Our Most Important Product 


ii GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 165 


ONE 
TIME... 


CLOCKS 


RECORDERS 


.. « FHROUGHOUT YOUR 
PLANT WITH A 


Power Supply (39) 


A new “RD” series of heavy-duty, 
regulated dc power supplies range 
in output from 3 to 1000 volts and 
from 50 to 3000 watts. They are 
available in six sizes for standard 
rack mounting. Units are com- 
pletely self-protecting against dam- 
age from overload and short cir- 
cuits. Good voltage regulation is 
obtained by use of a ferro-resonant, 
line-regulating transformer in con- 
junction with low forward-drop 
silicon rectifiers. A capacitance in- 
put filter reduces ripple to within 
plus or minus 1%. 

Raytheon Company, Keeler Ave., 
South Norwalk, Conn. 


Oil-Fuse Cutout (40) 


Full 110 kv BIL and heavy inter- 
rupting duty are features of the 
new Type FC72, 15 kv oil-fuse cut- 
out. Cutout can interrupt 7000 
amps symmetrical single-phase or 
100,000 kva symmetrical on 3-phase 
applications. Continuous load-cur- 
rent rating is 200 amps. Overcenter 
travel locks both “On” and “Off” 
positions. Interrupter unit with 
fuses and replaceable switch con- 
tacts is raised into dome above oil 
when cutout is switched to “Off” 
position. Dome cannot be opened 
while switch is in “On” position. 

G & W Electric Specialty Co., 
3500 West 127th St., Blue Island, 
Til. 


Motor (41) 


New permanent magnet type syn- 
chronous motor called Slo-Syn, Type 
SS250, is designed primarily for 
heavy duty industrial use. It can 
be started, stopped or reversed 
instantly with a single-pole, 3- 
position switch. When used as an 
incremental positioning device, de 
anniied to the field wind- 
ts one revolution of 
into 200 precise steps. 
input 120 volts, 40/70 
se, 0.6 amp maximum 
) cycles; 72 rpm output 
cles; 250 oz-in. torque. 
Electric Co., Bristol, 


C) OF 


Switch (42) 


A new series of 20-amp double 
pole toggle switches designed in 
basic dimensions with standard op- 
erating characteristics. Electrical 
ratings are: 20-amp, 125-volt, ac, 
14 hp; 20-amp, 250-volt, ac non- 
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inductive; 10-amp, 250-volt, ac, 2 
hp. A choice of mounting arrange- 
ments, terminals, and circuitry 
make the switch adaptable to a 
variety of industrial and consumer 
products. Terminals come in either 
spade, screw, or solder type. 

McGill Manufacturing Co., Inc., 
Valparaiso, Ind. 


(43) 


A new palm-operated press but- 
ton for stamping presses is avail- 
able for mounting in a machine 
cavity or in its own oil-tight en- 
closure. It has heavy-wall die-cast 
construction. Cover screws are 
self-retaining and terminals are 
readily accessible. Conduit open- 
ings are positioned for convenient 
installation. Plates are color-coded 
for identification. Standard button 
is equipped with a non-telegraph- 
ing single-pole double-throw snap 
switch, but is also available with 
two switches for double-pole double- 
throw action when required. Bulle- 
tin SM-294 is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Press Button 


Cabinet (44) 


New Model 14 console cabinet for 
mounting electrical and electronic 
machine controls is designed for in- 
dustrial use. Unit is oil- and dust- 
tight and is made of 14 gauge steel. 
Sloping top has a hinged, remoy- 
able panel on which user can mount 
control buttons, switches and 
meters. Panel is at operator level, 
82 in. from floor. One or two 24-in. 
by 18-in. sub-panels can be in- 
stalled inside console body. Either 
stationary or swingout panels are 
available for this purpose. Verti- 
cal racks are also available for 
mounting electronic chassis inside 
body instead of sub-panels. Con- 
sole is 50 in. high, 24 in. wide and 
23 in. deep. 

Hoffman 
Anoka, Minn. 


Engineering  Corp., 
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New Skil method sets anchor 
400% faster at 1/3 the cost... 


using Model 726 Roto-Hammer and new Skil “Flat-Tip’ Carbide Bits 


COMPARISON 
TEST 1 No. 23536 6.80 hours $37.40 3.7¢ cost 
Flat-Tip Bit labor total cost per anchor 
used required (labor and bit) setting 


Based on setting 

1000 self-drilling 

anchors for %” 
bolts in 96" CONVEN- 1 chuck 28.33 hours ee 9.4¢ cost 
diam. holes TIONAL wrench of labor total cost per anchor 


labor at F (labor and : 
39 : ett) METHOD needed required chick earch} setting 


NOTE: Cost of anchors (same for both tests) not included. 


Ask your Skil distributor for a demonstration. Look under “‘Tools—Electric”’ Automatic Power Rotation. Model 

in the Yellow Pages. Or write Skil Corporation, Dept. 1301, 5033 Elston Avenue, Mead drills holes without tiresome hand 
. eo A Mae : urning of star drills. Low mainte- 

Chicago 30, Illinois. In Canada: Skiltools Limited, Trenton, Ontario. nance. No springs to break. 


- *Self-drilling and expansion type shields, also new types about to be announced. 


... AND SKILSAW POWER TOOLS 


If you just figure 
the cost of lamps 
you only know about 
1/10th of the story! 


Ba 
: f 
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nting analysis can show 


-where the money really goes 
‘how you can really cut expenses 


| i | 

| HOW TO FIGURE YOUR TOTAL COST OF LIGHTING (TCL) | ) 

| (Calculations shown here are based on the average 7500-hour operating life of a standard | 

| Sylvania 40 CW lamp which requires 46 watts of power including ballast.) | 

| National average Put your | 

| per lamp costs here | 

| 1. Net cost per lamp (at average discount of 35%) $ 81 [ 

| 2. Power cost per lamp based on average indus- 

trial rate of 1.5¢ KWH (watts x 7500 hours ~ 

| 1000 = KWH) 5.18 | 

| 3. Maintenance cost per lamp (one cleaning plus | 

| one replacement figured at average industry 

rate of $3.00 per hour) 2.00 | 

| Total Cost of Lighting (TCL) per lamp 7.99 | 
Sylvania is so sure savings will | TCL for 100-lamp installation $799.00 | 
result from figuring this way, : (Note: If you use 100 Sylvania lamps, figure : 
we’ll even send our representative l the 8% extra lighting value of 8 lamps over 
to show you how (or you can | 100 ordinary lamps.*) 08 | 
do it here — now!) | Saving through extra Sylvania lighting value* $ 63.92 
With cost of lamps amounting to | *These are the extra dollars you would have to spend per 100 ordinary lamps to get the equal | 
only about 10% of your Total | lumen hours of light you get from Sylvania. 
ct ee ee ee a 
should Sylvania be so interested + | 


in this new over-all way of figuring? Two good reasons: 


First, because TCL best demonstrates the over-all supe- 
riority of Sylvania fluorescents. 


Second, because we believe that just in figuring TCL you'll 
discover a number of new opportunities for shaving costs. 
And that’s one of the things we like to help you do. 


What is your TCL? Cost of lamps plus power plus main- 
inca? Add cost of fixtures, too, if you’re remodeling. 


Our representative can help 
figure special conditions in 
your plant. With his Ana- 
lyzer Kit, he can do it in 
minutes, give you a com- 
plete lighting analysis free. 


WITH TCL ANALYZER, a Sylvania rep- 
resentative can figure in minutes 
how the special conditions in your 
plant affect Total Cost of Lighting. 


7 


He can also show you how and why, for every penny you 
spend for lamps, power and maintenance, you get more 
value with Sylvania. 


And he’ll show how Sylvania backs its claims to lowest 
TCL with an exclusive Light Insurance Policy. Guaran- 
tees Sylvania fluorescents will perform better in your own 
opinion than the brand you are now using—or 
your money back! 


Call your Sylvania representative. Or write us: Sylvania 
Lighting Products, a Division of Sylvania Electric 
Products Inc., Dept.15, 60 Boston St., Salem, Mass. In 
Canada: Sylvania Electric (Canada), Ltd., Box 2190, 
Station “O,” Montreal 9. 


EXCLUSIVE SYLVANIA LIGHT INSURANCE POLICY is your guar- 
antee of lowest TCL—or your money back! 


Subsidiary of GENERAL TELEPHONE «ELECTRONICS 
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From nuclear power fo electric energy... 


POWER CABLE 


The new Enrico Fermi Atomic Power Plant near Monroe, Michigan, will be operated 
by Power Reactor Development Company and The Detroit Edison Company for the ex- 
pressed purpose of demonstrating the practicability of the use of nuclear energy for the 
generation of electric power. Criticality is scheduled for December 1960. 


Paranite Wire and Cable was selected to supply 600 Volt network and 5000 Volt 
shielded cables for the nuclear section of this major new development. To us it’s evidence 
once again of the nationwide acceptance of Paranite’s 70-year record of dependability. 


From 600 volt network through 28,000 volt power cable, Paranite’s complete line is ready to 
serve you. If yours is a special application problem the Paranite engineering department 
invites your inquiry. 


Since 7890 
PARANITE WIRE & CABLE DIVISION 


ESSEX WIRE CORPORATION, Marion, Indiana 
MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
x, iy Sales Offices and Redistribution Warehouses in all Principal Cities 
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PARANITE: 


peeled ee ei 
4 a aes 
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A. Paranite HIGH VOLTAGE 
CABLES are manufactured in a 
complete range of sizes—1000 
through 28,000 volt single conduc- 
tor, 3000 and 5000 volt three conduc- 
tor. Adaptable for aerial, direct 
burial or underground duct installa- 
tion, wet or dry location. 


B. Paranite manufactures a com- 
plete line of 600 volt NETWORK 
CABLES in gauge sizes through 
2,000 MCM. Insulations available 
include 60°C, 75°C and 90°C types 
for use in either wet or dry locations. 


Paranite also makes 
a complete line of 
quality building wires. 


{ 
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60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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P&S TURNLOK wiring de- 


vices are designed to give — 


trouble-free service no matter 
how tough the going gets. 
TURNLOK devices are avail- 
able in 10 and 20 Amperes, 2-, 


8-, and 4-wire types: recep- _ 


tacles, connectors and caps. 


All P&S TURNLOK devices 
have extra large head binding 
screws and ample wireways 
for quick, easy wiring. Ar- 
mored sections are anchored 
securely. Cap blades. are 
positioned accurately. Con- 
tacts are anchored securely. 
Fastening screws in connec- 
tors are secured in body... 
cannot fall out in wiring. Rat- 
ings are plainly visible. 


For information about P&S 


TURNLOK Line, writeAept. 
ECM-96, 


> TURNLOK 


7313 


Se ae 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


“Fa toy 


Luminaires 


Thermoelectrically cooled fluores- 
cent luminaires can be applied in 


all areas of outdoor lighting. Used | 


| 
| 
| 
) 
| 
; 
5 


with any high output lamp, the 
thermoelectric device inside the fix- 
ture automatically adjusts to dif- 
ferent lamp bulb diameters. Lumi- 
naire is a 6-ft, 4-lamp, shallow unit 
employing four Peltier thermoelec- 


tric heat pumps for spot-cooling the — 


fluorescent lamps. In heat pump 


direct current flows through junc- | 


tions ef dissimilar metals, absorb- 
ing heat in one junction and liber- 
ating heat in the other. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, Wis. 


Heater (46) 


A new heavy-duty fan-forced wall 
Heetaire, H260 Series, is designed 
for permanent or occasional heat. 
Basic Heetaire in all wattages is 
available in two types; one for re- 
cessed mounting in standard 2- by 
4-in. on 16-in. center frame walls, 
and the other for surface mounting 
on masonry construction. Heaters 
are equipped with an automatic re- 
set safety switch which disconnects 
elements and motor if air flow is 
obstructed in any way. Built-in 
automatic thermostat control and 
separate on-off switch are included 
as standard equipment. Literature 
is available. 

Markel Electric Products, Inc. 
and LaSalle Products, Inc., Buffalo, 
NY: 


Product Briefs 


(47) The series of three downflo 
units by Wesco central, forced 
fresh air electric furnaces, with 
optional air conditioning, has been 
approved by Underwriters Labora- 
tories, Inc. Manufacturer is North- 
west Foundry & Furnace Co., 
Wesco Furnace Div., Portland, 
Ore. 

(48) Pennsylvania Transformer 
Div., McGraw-Edison Co., Canons- 
burg, Pa., has announced a new 
fully insulated cover as a standard 
item for their distribution trans- 
formers.... (49) New extra heavy 
NEMA Type 12 panel enclosures, 
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LOW COST 
for EVERY 


ACTUAL 
SIZE~_ 


Small enough 
to carry in 
your 

pocket! 


Cartridge 
in place for 
launching 


NOW ONLY 


‘3450 


COMPLETE NO. 1110 KIT 


(Jet Line Gun Only, $19.50) 


| contains: New Jet Line Gun e Line Can, Nylon Line e Jet 
te Cartridges ‘e Nylon Line Packages e Line Can and Package 
e Extra Needles 


‘Ider e Cartridge Nose Cone Extensions 


A. Over 125 ft., use 
line package 
which reduces 


3. Set cartridge into 
the conduit and 
release by pushing 


2. Push cartridge all 
the way back— 
hard—to puncture 


. Tie nylon line to 
cartridge and 
insert in Gun, 


and lock in place. large barrel pull and lays a 
oe forward with line as it goes. 
~ thumb. One click 


does the trick! 


Ai 


LABOR-SAVER 
CONTRACTOR! 


JET LINE GUN: 


Fast, safe, easy to use...for all 
large conduit from 1%”’ thru 6” 


RUGGED ¢ POSITIVE ACTION 
TROUBLE-FREE © COMPACT 


This entirely new, improved Jet Line Gun costs only 
one third as much as the former model! No contractor 
can afford to be without it! 

The new Jet Line Gun launches a self-propelled car- 
tridge that lays a strong nylon line through large size pipe 
in seconds. Save hours on conduit wiring jobs. Distances 
up to 600 ft. Your Jet Line Gun pays for itself over and 
over again! The new Jet Line Gun and the Jet Line 
Cylinder system for small conduit, gives you a new 
method that can save you up to 70% of your wire 
pulling costs. 


*Pat. $2,930,584 


Use the Jet Line Cylinder System 
for small conduit—2"- 94” - 1’ 


Ask your distributor or write 


JET LINE PRODUCTS, INC. 


615 FUGATE AVE., CHARLOTTE 5, NORTH CAROLINA 


————SS 


, 


manufactured to current JIC 
standards, are available from Key- 
stone Manufacturing Co., Warren, 
Mich. 


(50) Beaver Pipe Tools, Inc., 
Warren, Ohio, announces a new 
improved Electrimatic chuck, 
which is available on either their 
Speed-O-Matic or Model A pipe 
machines. ... (51) A new, elec- 
tric wall thermostat that controls 
both oil and gas heater tempera- 
tures between 55 and 85-degrees F 
has been introduced by the Heat- 
ing and Air Conditioning Div., 
Controls Co. of America, Milwau- 
kee, Wis. 

(52) Ceilheat, Inc., Knoxville, 
Tenn., has developed a new ther- 
mostat, called the “Room Mate” 
for use with their electric radiant 
cable heating systems and base- 
board units... . (53) A new com- 
pound, called Alum-N-Eas, which 
stops binding and seizing of alu- 
minum conduit connections, has 
been introduced by Electro Com- 
pound Co., Cleveland, Ohio. 


(54) Sequoia Wire & Cable Co., 
a subsidiary of the Anaconda 
Wire & Cable Co., New York, 
N. Y., has announced the avail- 
ability of new flexible tubing— 
designated as Hyshrink—which 
shrinks to form tight bond... . 
(55) Talk-A-Phone Chief Redi- 
Power, a new all-transistorized 
model, designed to overcome high 
noise levels and provides complete 
intercommunication, has been in- 
troduced by Talk-A-Phone Co., 
Chicago, IIl. 

(56) Associated Research, Inc., 
Chicago, II]., has announced their 
Model 293 Vibroground, a new 
instrument for measuring soil re- 
sistance. ... (57) A new Porcelain 
pull receptacle with a 3-wire ‘“U” 
ground convenience outlet has 
been added to the line of porcelain 
electrical wiring devices by Circle 
F Manufacturing Co., Trenton, 
INood: 


(58) Sylvania Electric Products 
Inc., New York, N. Y., has an- 
nounced a new white fluorescent 
lamp known as the “Natural 
White” created primarily for use 
in stores, restaurants, and public 
gathering places. ... (59) Temp- 
R-Tape TSP, a new pressure-sensi- 
tive Teflon tape for extreme high- 
temperature design, has been 
developed by the Connecticut Hard 
Rubber Co., New Haven, Conn. 

(60) Wood Electric Corp., Lynn, 
Mass., announces their new minia- 
ture combination toggle switch 
and circuit breaker which weighs 
less than 50 grams. 
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Catalogs & 
Bulletins 


(61) CrrcuIT BREAKERS. Bulletin 
7213, 16 pages, covers Type AF 
frame-mounted oil circuit breakers 
with ratings of 23, 34.5, 46, and 69 
kv. Federal Pacific Electric Co. 


(62) Bus Duct. Application Data 
30-663, 12 pages, gives drawings, 
specifications, and engineering data 
of high-frequency bus duct for in- 
duction heating systems and other 
applications. Westinghouse Electric 
Corp. 


(63) BAuuLasts for fluorescent 
lamps are covered in Bulletin GEC- 
983P, 20 pages, including tables of 
operating data and prices. General 
Electric Co. 


(64) MAGNETIC CLUTCH. Low-cost 
Magneclutch is described in 4-page 
bulletin, including construction and 
operating features, performance 
curves, and cutaway drawings. 
Vickers Inc. 


(65) AC Motors for low head sub- 
merged pumping, single phase and 
3-phase, ranging from ? to 40 hp, 
are covered in Bulletin F-1976. U.S. 
Electrical Motors Ince. 


(66) SWITCHGEAR EQUIPMENT. Bul- 
letin GEA-6623B, 8 pages, describes 
redesigned switch and fuse equip- 
ment incorporating rollout feature 
for easy maintenance. General Elec- 
tric Co. 


(67) VENTILATING TROFFERS. Bul- 
letin B, 44 pages, describes Lumi- 
Flo troffers, by which cool and 
warm air may be provided from 
the same concealed ceiling fixtures 
for offices, schools, hospitals, hotels, 
and stores. Thomas Industries Inc. 


(68) DIFFUSERS for luminous ceil- 
ing lighting applications are cov- 
ered in Technical Release No. 8, 
giving complete specifications and 
instructions for 
maintenance. Union Carbide Plas- 
tics Co. 


(69) POWER FASTENINGS for elec- 
trical equipment. Application Bul- 
letin A-27 gives complete details 
for fastening into concrete, ma- 
sonry, brick and steel with new 
power-piston tool. Hilti. 


(70) Motor SELECTION GUIDE, 
GED-3909A, is a 3- by 7-in. pocket- 
size card tabulating data for both 
dripproof and totally enclosed fan- 
cooled Tri-Clad squirrel cage hori- 
zontal motors. General Electric Co. 


installation and | 
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(71) UNIT HEATER incorporating a 


fused quartz element for use in 
such areas as swimming pools, sun 
porches, patios, and bowling alleys, 
‘is described in new literature. Units 
are rated at 500, 750, 1000, 1450 
and 2000 watts. Apextro Products 
Co. 


(72) CONDULETS for corrosive loca- 
tions. Bulletin 2699, 20 pages, gives 
information on corrosive  sub- 
stances, with descriptions of Con- 
dulet metals and finishes. Crouse- 
Hinds Co. 


(73) LIGHTING LAYOUT for base- 
ball field is given, with pole types, 
mounting heights, type and num- 
ber of floodlights, and load require- 
ments for infield and outfield, in 
1-page Bulletin OLP-1014. General 
Electric Co. 


(74) ToGGLE SwitcHES. New bul- 
letin describes new 0111 series of 
20-amp toggle switches, including 
circuitry, ratings, and operation. 
McGill Mfg. Co., Inc. 


(75) MoToR PROTECTION. New 
Everseal silicone rubber protection 
against adverse environments for 
windings of form-wound motors, 
150 hp and up, is covered in Bul- 
letin F-2022. U. S. Electrical Mo- 
tors Inc. 


(76) LIGHTING LAYOUT for poster 
panels and highway guide signs is 
shown in 1-page Bulletin OLP- 
1009, including sample problem and 
solution, recommended illumination 
levels, and formula for computing 
number and type of units required. 
General Electric Co. 


(77) INSULATING OILS for trans- 
formers and cables are discussed 
in new 6-page Bulletin 58, including 
information on functions, charac- 
teristics, properties and uses. Sun 
Oil Co. 


(78) UNDERWATER FLOODLIGHTS, 
vaportight lighting fixtures, walk 
and pole lights, and outdoor re- 
ceptacles are described with com- 
plete specifications in 4-color Bul- 
letin 3-A, 38 pages. Russell & Stoll 
Co. Ine. 


(79) STEPPING Motors. Data Sheet 
No. 1, 4 pages, explains use of Slo- 
Syn synchronous motors as de step- 
ping motors, with diagrams and 
characteristics charts. Superior 
Electric Co. 


(80) ELECTROMAGNETIC CONTROLS. 
Catalog accessory kit 57-SAK-1 
contains up-to-date catalog sheets 
on battery chargers, automatic 
transfer switch accessories, and 
controls. Automatic Switch Co. 


CONSTRUCTION AND MAINTENANCE . . . SEPTEMBER, 1960 


= ee 


CLARK CONTROLS... 


NEW Push | 
Button Line 
| 
h 


“PM“ Relay Line... 


with new “Color- Selective’ ; 
Conversion Kits 


Type “CY” Starters... 
the standard for longer i 


operating life 
——— = i 


SEE FOR YOURSELF WHY 
THEY GIVE YOU MORE THAN 
ANY CONTROLS YOU CAN NAME 


The | 
CLARK CONTROLLER 
Company 


NEW Clark Push Buttons 
with exclusive wipe action 


see for yourself why... 


Clark Type “CY” Starters 
give you more than any 
other A-C magnetic starter 


WIPING CONTACTS—a Clark Controller exclusive— 
assures minimum contact resistance at all times. As 
contacts close, unique Clark design creates a sliding 
action that wipes faces clean of dust and oil. 


DUAL COLOR-CODING — buttons and ferrules—in many 
separate colors, makes possible advantageous color-cod- , 
ing of stations both by individual operating function and 
group function. 


THREE TYPES OF UNITS offer greater flexibility for 
any application: 


e Type HO Oiltight — Panel or Base Mounted 
e Type H NEMA I—Base Mounted 
e Type H NEMA |—One Hole (Panel) Mounted 


The new Clark Push Button:line includes a complete range 
of buttons, selector switches, pilot lights and push-to-test 
lights or lighted push buttons — available as individual 
control units or mounted in enclosures or on flush plates. 


Whatever your basis for comparison let your own 
performance check show you how Clark Type “CY” Starters 
outperform all other starters— give you more. 


DEPENDABILITY? Compare the Clark Type “CY” Starter 
in the toughest application you can find—then see for 
yourself how it continues to operate dependably where 
other starters fail. 


LONGER OPERATING LIFE? Make your own compari- 
son life test—then see for yourself how much better a 
Clark Type “CY” Starter holds up under any operat- 
ing conditions. 

OTHER ADVANTAGES? Your own comparison tests on 
installation, maintenance, and any other requirements, 
will let you see for yourself that the Clark Type “CY” 
Starter gives you more than any other A-C magnetic starter 
in every area of importance. 

Clark Type “CY” Starters are available in many combina- 
tions, in sizes 0 thru 4, and in a variety of enclosures and 
forms to meet every industrial application. 


CLARK 
PUSH BUTTONS 


DEMONSTRATION? Ask your local 
Clark distributor or district sales 
representative for a demonstra- 
tion and free literature on the new 
push button line. Or, write direct 
to The Clark Controller Company. 


| More for your money with 
| 


| io 


Le. 
aut —=®@ THE CLARK | 


Tyee cy FORM Ma ‘CONTROLLER CO, 


CAT. No. 13032 TANGY 
tee COM BY COM 
Me WOLts & CYCKES 


More for your money with 


CLARK 
STARTERS 


MORE INFORMATION? Your local 
Clark distributor or district sales 
representative will be glad to help 
you set up your own comparison 
tests. Ask for literature on the 
complete Clark Type “CY” Starter 
line, too. Or, write direct to The 
Clark Controller Company. 


CLARK 
see for yourself why... RELAYS 


C 0 Mm ¥ i 72 More for your money wi 


Color-coded conversion kits help | COMPLETE INFORMATION on Cl: 
H i | color-selective conversion kits 

solve any relay circuit problem satan through your local Cle 

with building-block simplicity distributor or district sales rep 

sentative. Or, write direct to T 

New color-coding of conversion kits by function now makes | Clark Controller Company. 

it possible for relay users to take even greater advantage 

of the versatility and flexibility of the complete, integrated | rs 

line of Clark “PM” Relays. ie 

Basic relays are easily modified on the job with a few ; 

simple conversion kits to give you a virtually unlimited ® 

number of circuit arrangements on convertible pole, 4 

universal pole, latch and time-delay relays. FM 

The “modular construction” of all relays in the Clark “PM” | ¢ COMERS Hy 

line insures integrated uniformity, compactness and flexi- ~~ eae 


bility. Functional alignment in mounting results in neater, 
more uniform panels and most efficient utilization of 
valuable space. ‘ 


The 
CLARK CONTROLLER 


“Everything Under Contro/" Company 


Main Plant: C/eve/and 70 « Western Plant: Los Ange/es 58 
In Canada: Canadian Controllers, Limited, Toronto 
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(81) LIGHTNING ARRESTERS, Type 
F intermediate class, are illustrated 
in Bulletin LA4. Units described 
are rated from 20 through 121 kv. 
Line Material Industries. 


(82) TRANSFORMERS. Bulletin 61B- 
8222B describes dry-type trans- 
formers in ratings 3 through 50 
kva, single-phase, 600 volts and 
below. Allis-Chalmers. 


(83) LIGHTING STANDARDS and ac- 
cessories designed for supporting 
larger and more efficient luminaires 
for street and highway applications 
are covered in new Catalog ALS-5, 
16 pages. Pfaff & Kendall. 


(84) INSTRUMENT TRANSFORMERS 
for metering and related applica- 
tions, rated from 2.5 to 12.5 kv and 
10/5 to 5000/5 turns ratios are de- 
scribed in Bulletin 3-1.2, 4 pages. 
Associated Research, Inc. 


'(85) METAL FRAMING construction 
and maintenance handbook. New 
36-page booklet gives application 
and installation information, spec- 
ifications, and methods of attach- 
ing to structures. Unistrut Prod- 
ucts Co. 


(86) GLASS FOR LIGHTING. New 
4-color brochure gives examples of 
recent applications of glass in light- 
ing installations. Corning Glass 
Works. 


(87) AUTOMATIC SIGN CONTROL. 
l-page stuffer designed to help ex- 
plain and sell timing devices for 
neon and incandescent signs and 
displays describes standard and 
heavy-duty timers plus rain-tight 
case. International Register Co. 


(88) ALUMINUM—how it’s used in - 


electrical conductors. New booklet 
answers the most-often-asked ques- 
tions on the use of aluminum in 


electric wire and cable. Reynolds 
Metals Co. 
(89) LigHTING LENS. ~ Bulletin 


L-122-M-1 gives complete informa- 
tiom on new tempered square con- 
vex lens for general area lighting 
in such places as schools, public 
buildings, and security institutions. 
Corning Glass Works. 


(90) PRECAST CONCRETE FLOOR and 
roof slabs-—how they were used as 
raceways for power, telephone, sig- 
nal, and other low-voltage wiring 
in new 10-story office building. 
6-page folder. Flexicore Co., Inc. 


(91) RELAYS. Bulletin ARSP-8, 
4 pages, illustrates and lists. over 
115 general-purpose and specialty 
relays available from stock. Elgin 
National Watch Co. 
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THE 
POWER CIRCUIT 


The higher the short-circuit, the quicker 
Amp-trap clears the fault and limits the @ 
current to safe levels, Remember . . . interrupting | 

capacity is not protection without 

current limitation. Interrupts up to i 
200,000 Amps. symmetrical over the entire «.: 

Ampere range. Stops short circuits short. 
Anticipates*and prevents destruction 
before it can occur. Faster than any ordinary fuse. 


Use Amp-trap on all general power circuits, DC circuits, Networks, Rl 
Entrance Switches, Busways, etc. Bé safe, not sorry. é 
— ask for, get and install Amp-trap. 


There is one for fae purpose. Write today. 
BA Sadaaer | «Atle At The Seatehe” } 
g 1H CHASE-SHAWMUT co. | 


374 MERRIMAC STREET +¢ NEWBURYPORT, MASSACHUSETTS 
‘ . Subsidiary of I-T-E CIRCUIT BREAKER CO. 


© The Chase Shawmut Co. 1960 
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“TRADE IN YOUR OLD VOLTAGE TESTER! 


ae ee ee ae eed 


eS nA et A Oo ae te, I a er eg ti 2 


voltage 
and amperage 
in a snap! 


A voltage “indication” doesn’t give you 
all the information you need to do a job 
right. You want a precise voltage read- 
img, measured on a calibrated scale... 
and you get it with the AMPROBE JR. But 
sometimes voltage is only half the 
story. Most jobs require an accurate 
current reading too. The pocket-size 
AMPROBE JR. provides it—in-a snap— 
without interrupting service! Why 
settle for anything less? 


“SPECIAL 


OFFER 


Trade up to an AMPROBE JR. now. For a 
limited time only, we'll give you a 
sturdy leather case plus the AMPROBE 
ENERGIZER (to multiply the JR.’s sensi- 
tivity ten times)—an $8 value—for only 
$1 and your obsolete voltage tester! 
The leads come with the JR. Snap up 
this offer today—at your .distributor. 


Amprobe Jr. 


Snap-around volt-amp tester 


$1985 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, NEW YORK 
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Serving the Electrical Testing Needs of Industry 


(92) Post INSULATOR. 4-page Bul- 
letin 1481-H illustrates and de- 
scribes several sizes of insulators 
for horizontal mounting, suitable 
for application on 34.5- to 69-kv sys- 
tems. Ohio Brass Co. 


(93) SECONDARY BATTERIES. New 
10-page brochure describes re- 
chargeable siver-zine Silvercel bat- 
teries. Yardney Electric Corp. 


(94) CIRCUIT BREAKERS for indus- 
trial electronic systems. 8-page cat- 
alog gives information for selec- 
tion of standard and miniature 
thermal units as well as push-pull 
and toggle types, 1 through 50 
amps. Wood Electric Corp. 


(95) MULTI-OUTLET SYSTEM. New 
engineering data folder describes 
2-piece, all-steel raceway, including 
information on wire capacity, 
methods. of fastening to various 
surface types, and fittings and de- 
vices. Wiremold Co. 


(96) TRANSFORMERS. Bulletin GEA- 
6832A; 8 pages, describes full line 
of oil- and Pyranol-filled distribu- 
tion equipment transformers, rated 
from 1124 to 2500 kva. General 
Electric Co. 


(97) SWITCHGEAR. Bulletin 2801- 
2A, 20 pages, describes redesigned 
line of 4160-volt metal-clad stored 
energy switchgear in _ ratings 
through 3000 amps and 250 mva 
interrupting capacities. I-T-E Cir- 
cuit Breaker Co. 


(98) ENCLOSURES for circuit break- 
ers in explosion-proof, dust-tight, 
and weather-proof designs are cov- 
ered in Catalog 17. Killark Elec- 
tric Mfg. Co. 


(99) Arc INHIBITORS. Bulletin 
9600, 2 pages, gives electrical char- 
acteristics and dimensions of in- 
hibitors designed to suppress arcs 
and absorb voltage surges on de 
controllers. Square D Co. 


(100) ALUMINUM CONDUIT. Phys- 
ical properties and performance 
factors of rigid aluminum conduit 
are compared to steel conduit in 
indexed charts, tables, and text in 
new 32-page manual. Kaiser Alumi- 
num & Chemical Sales, Inc. 


(101) FLUORESCENT LIGHTING. 4- 
page brochure describes new and 
complete lines of Slimline and Strip 
Line fixtures. Moe Light Div. 
Thomas Industries Inc. 


(102) BALLAST GUIDE, ATC-110, 
includes complete listings on ther- 
mally protected, weatherproof, and 
SHO, VHO, and Powergroove bal- 
lasts. Advance Transformer Co. 
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PLH 
Ring Type Bus Support for Tubular Bus 


SBC 
Sliding Bus Support for Tubular Bus 


PSSO HPS 
Bus Support for Square Tube Hook on type Bus Support Clamp for Tubular Bus 


Mi 

“i 

Se PS | 

cs PSS — tu 
Bus Support Clamp for Cable Tubular Bus+ Support Clamp 

\ 

} 

j 


Higher cantilever strength. e Higherimpact resistance 


Higher corrosion resistance e Greater durability na 


Vertical Bus Support Clamp for Flat Bar 

These Dossert Bus Supports are made of a high 
tensile strength cast bronze alloy and are equipped 
with silicon bronze bolts and nuts, making the 
entire unit completely non-magnetic. Available for all 
sizes and types of busses. Dossert Bus Supports 
can also be furnished in Coupling, Tee Connecting, 
Elbow Connecting, Tee Coupling and 
Expansion Connection types. 

Special fittings and modifications can SF iicaliR ds Bapcaricisee 
y be readily supplied on short notice. for Flat Bar 


YEARS OF 
TECHMICAL 
cnOwnow 


249 Huron Street, Brooklyn 22, N.Y. Representatives in all principal cities 
IN CANADA: W. S. Gerrie & Assoc., Ltd., Toronto 
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NEW SERVICE ENTRANCE 


EQUIPMENT 


200-AMP CAPACITY... CIRCUIT BREAKER CONVENIENCE 
-.- AT A COMPETITIVE COST 


You will like the extra convenience of Heinemann’s 
new 200-amp service entrance equipment . . . and so 
will your customers. 


Trim, compact, smaller than comparably rated 
fused pull-outs, these units offer considerable savings in 
terms of easier installation and more efficient operation. 


Installation features would make an apprentice 
happy. Wiring space is plentiful .. . connections are 
easily made with solderless screw-type connectors . . . 
knockouts are placed so that you can run-in conduit 
from any angle. 


Completely non-thermal, the magnetically actuated 
Heinemann circuit breaker eliminates nusiance trip- 
ping and other temperature-caused troubles. You can 
therefore locate the unit wherever most convenient 

. . next to heat lines or out in the hot sun, if neces- 


ELECTRIC COMPANY 


132 Plum Street, Trenton, N. J. 


sary. The breaker will always carry full rated curren, 
will always trip as specified. 


Breaker protection provides other conveniences as 
well: no bothersome fuse changing, simplified switch- 
ing: the switch handle has only two positions: ON 
and OFF. No reset position; no confusion possible. 


Rated at 120/240V AC, two or three wire service, 
the new Heinemann service entrance equipment is 
available in outdoor or indoor enclosures. Both are 
of heavy-duty steel in a grey baked enamel finish. 
Outdoor enclosures are raintight, with hinged covers 
that may be padlocked against tampering. 


You'll be pleasantly surprised by the cost. It’s little 
more than that of comparably rated fused equipment. 


For full information send for Bulletin 1003 
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S.A, 1959 


es Reader's Quiz 


repairs. Answered by electrical maintenance engineers and industrial electrical contractors 
out of their experience. For every question and every answer published we pay $5.00. 


Data Processing 
Machine Supply 


QUESTION E38—Our two IBM- 
604 data-processing machines have 
been making errors which we feel 
are due to the power supply. The 
220-volt single-phase service for the 
machines are taken from a 8-phase, 
220-volt *ungrounded-delta substa- 
tion. An oscilloscope placed across 
the input to the IBM machines 
shows occasional spikes of very 
short duration and 50 volts or more 
in magnitude. We have been unable 
to locate the source of this ‘‘notse”’ 
because of its infrequent nature. I 
would be interested in knowing 
what other readers have been using 
for data-processing machine sup- 
plies, and also whether or not a 
band-pass or low-pass filter net- 
work would work for this applica- 
tion. If so, how would you design 
the parameters?—I.G.B. 


ANSWER TO E388—We have two 
IBM calculating machines and had 
the same trouble that I.G.B. de- 
scribes. Our machines were con- 
nected to a 4800/208-volt, 3-phase, 
60-cycle transformer. They both 
were connected to the same electri- 
cally operated substation breaker, 
but each was protected by an 
E frame. 277-volt, plastic-type 
breaker. The breakers seemed to be 
very hot, indicating poor contact 
pressure. We also suspected that 
there was some arcing that caused 
the voltage transients. 

We replaced the plastic breakers 
with fused disconnects and have 
had no trouble since.—H.E.H. 


ANSWER TO E38—Try ~a~ har- 
monic-free constant-voltage trans- 
former, if you are sure that all 
the tubes or transistors, condens- 
ers, and resistors are not at fault. 
These machines are some forms of 
amplifiers which use a dc filtering 
system, so that the 50 or more 
short voltage spikes will not pass 
a good filtering system. The fila- 
ment voltage is also protected, but 
if IBM insists on perfect voltage 
and expects you to improve the 
input voltage and current, then I 
would suggest that you check the 
input voltage and current of all 
machine parts to see if the machine 
has to be serviced every five years 
or more often.—H.S. 


220 volt 


Miller 
dual-line 
filter chokes 


Olufd  Olfd 


Noise source 
or 
604 data processor 


Oscillatory noise 


ANSWER TO EH388—One of the 
fundamentals in noise suppression 
is the suppression or elimination 
of the noise at the source. Every 
effort should be made to locate the 
source of the noise. A portable 
radio may help in this regard as 
a noise locator. 

One possibility that should not 
be overlooked is that one data proc- 
essing machine or associated com- 
ponents may be producing the 
noise. 

If the noise source can be lec- 
cated, and if oscillatory in nature, 
then LC low-pass filters should be 
inserted in the line as close as pos- 
sible to the noise producer. 

If the source cannot be located 
then LC low-pass filters should be 
inserted in the line to each 604, 
again as close as possible to each 
machine. ; 

Miller dual-line filter chokes 
D7829, rated at 30 amps, may be 
used if they can handle the 604 
load, together with 1/10 microfarad 
600-volt oil-filled condensers, to 
make experimental filters. 


220 volt 


| 
| 
| 
QUESTIONS from readers on problems of industrial equipment, installations, maintenance and ‘| 
| 
| 
i 
: 
. 
| 
| 
{ 
\ 
| 


(4 required) 
130 volt rms 

500 ma selenium 
rectifiers 


Noise source 
or 
604 data processor 


Single "Spike" noise 


Commercial radio interference 
filters are available from Filtron 
Corp., Flushing, N. Y., and All- 
Tronics Inc., Westbury, L. I. 

If the noise is a single spike, not 
oscillatory, an experimental peak 
suppressor may be made up of sev- 
eral selenium rectifiers, back to 
back, across the line. Commercial 
suppressors are available from 
Bradley Laboratories, New Haven, 
Conn. See sketches above.—J.B. 


Starting 
Synchronous Motors 


QUESTION F38—In our plant we 
have a 40-hp, 2300-volt, 3-phase, 60- 
cycle synchronous motor, excitation 
110 volts. This motor drives an 
ammonia compressor and it has au- 
tomatic synchronizing equipment. 
When we start this equipment, it 
turns over and has a heavy growl. It 
accelerates in speed, growling and 
vibrating continuously. In about 
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Mr. Jerry Shaw of Shaw Electric, electrical 
contractor for Justice Elementary School, Justice, Illinois, says: 


“Honeywell helped us install 
Central Security System 


Mr. Jerry Shaw, in one of the classrooms in Justice Elementary School. 
Automatic detectors in the classroom will detect fire without fail and immediately 
ring alarms in the building and at the fire station. 
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our first 


without a hitch” | 


Honeywell planned the system for Justice Elementary School 


down to the last detail—then supervised its installation 


and checked it out to make sure it operated perfectly. 


“This was our first attempt at installing a Central Security 
System,” says Mr. Shaw. “And with Honeywell’s help, it 
went off without a hitch. Honeywell engineers saw that the 
equipment was delivered on schedule and not only super- 
vised the installation, but stayed on to check it out.” 


The Honeywell Central Security System in Justice Ele- 
mentary School protects the building against both fire and 
vandalism. Twenty-two automatic fire detectors are located 
throughout the school. They detect fire when it breaks out 
and automatically sound alarms to clear the building and 
notify the fire department. 


The system also includes Honeywell intrusion detectors, 
installed at key locations in the building. They detect in- 
trusion and automatically sound an alarm at police head- 
quarters. Inaddition, the system provides intercommunication 
between the school and police headquarters to enable the 
police to listen for suspicious noises. 


You'll find your job always goes smoothly when you work 
with Honeywell. Help is conveniently available from any 
of the 112 offices across the nation. Call your local Honeywell 
office. Or write Honeywell, Dept. EC-9-150, Minneapolis 8, 
Minnesota. In Canada, write Honeywell Controls, Limited, 
Toronto 17, Ontario 


tik 
Pl ERING THE FUTURE 


¥ BAR 


Mr. Joseph M. Stimatz, Chief of the Justice Fire Department, 
operates the Honeywell Central Security Panel at fire and police 
headquarters. Both fire and intrusion will automatically be re- 
ported here so that help can be dispatched without delay. 


Honeywell 
Li Fiat wwe Coiteol Hy 


SINCE 1885 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1960 185 


five minutes after starting, it 
reaches 92% of synchronous speed 
and latches in and runs without a 
growling noise. The air gap ts 0.055 
and symmetrical throughout. The 
motor has 0.015 whip. 

Can someone tell us what is 
wrong with this motor?—C.P. 


ANSWER TO F38—Assuming that 
this synchronous motor, which in- 
cidentally is a very small motor of 
the synchronous design, was de- 
signed and is adaptable for this 
ammonia refrigeration application, 
requiring exceptional high-starting, 
pull-in- pull-out torques, C.P. should 
first check into the electrical com- 
ponents, such as automatic un- 
loader, automatic by-pass valve, 
capacity control, because any of 
these automatic controls impaired 
or inoperative could be the cause of 
the-long. five agonizing minutes of 
growling and vibrating to bring 
this motor and compressor up to 
“speed. In the event the above men- 
tioned items check out OK and with 
the air gap symmetric and only 
0.015 whip, which stems from the 
reciprocating action of heavy am- 
monia compressor, you should then 
check into the increment-start- 
WB TUFFLINE Power Systems carry electric power ing, star-delta starting equipment 
from temporary service or portable generators wher- whichever may be the case. And 
ever needed at construction sites. last but not least, check into the 
amortisseur winding, because syn- 
chronous motors are not considered 
self-starting, and any small defect 


These systems are made of rugged 3 conductor 


DYNAPRENE SO cord permanently molded to tough, in the above could delay bringing 
waterproof neoprene connectors. the rotor nearly up to synchronous 

speed at which point then de cur- 
Extensions are available so that additional length rent is automatically applied and 
and additional outlets are obtainable. es pulls into synchronous 
Write for complete details in Bulletin TL-2... it’s free. at cee ane ef ea 


ing in the service engineer of the 
electrical equipment.—C.B. 


ANSWER to F88&—In starting 
compressor loads, whether using 
synchronous or induction motors, 
there should be some form of un- 
loader on the compressor which will 
allow the motor to accelerate to full 
speed within seconds before apply- 
ing the compressor load. 
Five minutes is entirely too long 
AZ | r | for any motor to growl and vibrate 
tik ie | in attempting to get up to full 
speed. If you are sure that there is 
TUFFLINE DIVISION not an unloader on the machine, 


or it may be inoperative or never 


hooked up, then contact your com- 
WHITNEY pressor manufacturer for informa- 
BLAKE tion as to the correct method to tie 
CO. | one in to the compressor. 


An unloader merely provides a 
by-pass between the suction and 
New Haven 14, Connecticut. . Telephone: CHestnut 8-5515... TWX NH84 | discharge sides of the machine, pre- 


< 
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Gibson Fixtures Give You 
More Than Good Lighting. .. 
Much More! 


FOXBORO GOES TO GIBSON FIXTURES 
OR LOW-COST INSTALLATION AND 
MONEY-SAVING FLEXIBILITY 


“Gibson lighting fixtures offer distinct ad- 
_ vantages in installation and maintenance,” 
reports an official of The Foxboro Company 
which uses Gibson fixtures throughout its 
new assembly building. 
“Our Gibson fixtures,” he says, ‘“‘were in- 
stalled faster and at lower cost than any 
others we have used. The fact that these 
_ fixtures can be plugged in and un-plugged 

like an electric appliance means that they 
can be quickly re-spaced to accommodate 
changes in plant layout and can be dis- 
_ mounted instantly for servicing without dis- 
 tracting production workers.” 


Makers of 
THE FIXTURES 


THAT JUST 
“PLUG-IN” 


Write for descriptive literature today. 
PAT. PENDING 


CEILILs 35SC OOS] 
COMMERCIAL, TROFFERS, INDUSTRIAL 


GIBSON MANUFACTURING COMPANY a eee 
1919 Piedmont Circle, N. E., Atlanta 9, Georgia 


venting compression until the 
motor has had time to accelerate to 
full speed. 

An auxiliary contact on the field- 
applying contactor may be used to 
operate the unloader, usually a 
solenoid valve; or a time-delay set 
to operate just after synchroniza- 
tion will also suffice. In either case, 
the unloader should be energized at 
the same time the motor is started 
and then tripped off after full speed 
is attained, allowing the compressor 
to start pumping. 

If starting is infrequent and non- 
automatic, a hand-operated valve 
could be used for the unloading.— 
R.M.K. 


ANSWER TO F388—I have found 
the same symptoms on several syn- 
chronous motors. If you will dis- 
mantle the motor and inspect the 
squirrel-cage winding on the field 
piece (rotor) you will probably find 


YOU DON’T NEED CAT’S EYES...10 SEE IT IN THE DARK. 
that the end ring is not fastened to 


@) 
ra [<2 
the winding properly, either welded 


ILLUMINATED HANDLE or bolted. 
, This is usually caused by an ex- 


silent mercury switch cessive overload or a_ prolonged 
starting period. 


I hope that this information will 
help answer your question and cure 
your problem.—W.B.W. 


Lamps for 

Temporary Lighting 
QUESTION G38—I would appreci- 
ate the opinion of others as to 


whether it pays to use “rough- 
service” lamps on temporary light- 


No more fumbling in the dark ... no 
more dirty walls from “‘switch-groping.” 
Instead, a tiny, built-into-the- handle 
neon lamp that always remains bright, 
lasts a lifetime, and costs but a few cents 
a year to operate! This switch is sturdy, 


easy-to-install, with no moving parts to 
wear out, no springs to snap. Ideal 
wherever silence is essential . . . now 
popularly priced for every installation. 


And... it’s just one of the many fine, 
economical devices made available to 
everyone through the superior skills 
and complete resources of LEVITON! 


For the complete story, write today on 
your letterhead. 


All silent switches listed by U.L. and C.S. A. 


rate 


% “4 
MERCURY ZC, 
swircH of, 


{ 


Available boxed or carded, 
Specify “’K’’ when ordering 
on card, 


LEVITON SILENT 
MERCURY SWITCH: 
Fully enclosed, 


illumination. 
Single Pole 
No. 5561 or 
Three Way 
No. 5563 


ing of buildings under construction. 

Strings of lights are sometimes 
moved around, and water often 
drips on the bulbs. Vibration and 
wind can also enter into the prob- 
lem. 

Rough-service lamps usually cost 
at least twice as much, and they are 
not quite as efficient in the amount 
of light they give. 

I have used both kinds, but still 
cannot answer the question as to 
which is the better method.— 
M.C.T. 


ANSWER TO G88—We have made 
many lengthy and profitable tests 
along this line and arrived at these 
facts. 

Special long-life lamps give up to 
500% longer life than the so called 
“rough-service’ lamps of three 
other leading lamp manufacturers, 


Your best jobs are done with... while the lumen output remains 
LEVITON MANUFACTURING CO., INC., BROOKLYN 22, N.Y. very steady and approximates the 
Chicago e Los Angeles ¢ Leviton (Canada) Limited, Montreal lumen output of other standard 


For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORPORATION lamps. 
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SILICONE NEWS from Dow Corning 
TS 


Use This Cable Plant-Wide — 


' 
4 
| 
Silastic Insulation Withstands the TYPICAL PROPERTIES OF SILASTIC FOR WIRE | | 
e e ‘ 
Rigors of Heat, Cold and Weathering [ temperature range, °F —130to 500 | 
| Sou Insulation resistance, | 
You can eliminate the extra expense of stocking many specialty wires megohms/1000 ft. ------.---_- 1000 to 3000 
| and cables. How? By specifying Silastic®, the Dow Corning silicone rubber. Electric strength, volts/mil 300 to 500 
\ ‘ ae F Dielectric constant, 10? 
Silastic is more than a match for many of your plant’s toughest service cycles per second, nominal 


conditions. First of all, you can count on Silastic to give reliable service 
‘ in or near ovens, boilers, fans, blowers and other “hot” applications where 
temperatures go up to 260C. This cable covering resists the torture of 
high temperature aging, overloads or sudden power surges. Stays rubbery 
... it won’t crack to allow electrical failure. And there’s no brittleness even 
at —90C... so you can flex Silastic insulated cable in bitter cold, too. 


SE pt 


gee 


| What’s more, this versatile wire and cable insulation resists year round 
outdoor weathering . . . won’t harden, crack or check. At a south Florida 
test station, Silastic samples showed no signs of weather deterioration 


ES SE oP 


after more than 9 years of continuous exposure. 


Leading manufacturers now offer power cable, control cable, hookup wire, 


fixture wire and building wire with insulation of Silastic. 


For new booklet on how to save with Silastic 
insulated wire and cable and list of suppliers, 
‘ please address Dept. 2809. 
Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


a 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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No.141 
Geared Threader 


For 2)”, 3", 32", 4’ Pipe and Conduit 


of pies 


Set 
ne 


No. 141 


Pat. Appl'd. For. 


Save Time...Cut Costs 
on all large threading jobs! 


1. Only 1 Set of High Speed Dies threads 24’, 3’, 34” 
and 4’’ pipe and conduit. No extra die sets to change or lose! 
Die size selector plate sets quickly and locks at desired size. 


Easy adjustment for tapered, straight, over or under size 
threads. 


the Jam-Proof for safe threading by power or hand. Drive 
pinion kicks out automatically. Die head Can’t Jam... 
avoids costly repairs and delay. 


3. New Fast-Action, Cam-Type Workholder sets to size 
by quick turn of collar. Set screw holds work centered for 
perfect threads every time . . . adjustable for drip threads. 


Your Supply House has them! Order your new FRilfa1b No. 141 Threader today! 


The fact that the cost of the lamp 
is higher, really, is only a small 
part of the picture. The time and 
labor necessary to replace the lights 
is the expensive part (in this 
country, that is) so when you have 
to replace the “rough-service” type 
four to five times as often as the 
long-life the answer is obvious, 
and our experience has proved it.— 
H.N.W. 


ANSWER TO G38—There are 
many facets to your question. I 
would say that in general for use on 
extension cords or in any service 
where excessive shocks may be en- 
countered, rough-service lamps 
should be used. But, we have found 
that on many construction jobs we 
had far superior results with 
rigidly mounted sockets and used 
PAR and R bulbs that are resistant 
to breakage from rain or snow. 
Rigid mounting eliminates the 
vibration. Give this a try.—J.A.M. 


ANSWER TO G38—It is my 
opinion that it ordinarily does not 
pay to use “rough-service” lamps 
for temporary lighting of buildings 
under construction for the follow- 
ing reasons: 

1. As M.C.T. states, ‘‘rough-serv- 
ice’ lamps usually cost twice as 
much as ordinary lamps and are not 
as efficient from a lighting stand- 
point as standard lamps. 

2. “Rough-service” lamps are some- 
times hard to obtain and, even 
when purchased in a very large 
quantity on a wholesale basis, the 
savings would not start to compare 
to standard incandescent lamps at 
wholesale prices. 

3. The replacement factor may or 
may not be greater for standard 
lamps, depending on (a) environ- 
ment, (b) voltage used on the 
lamps. 

Under the conditions of operation 
stated by M.C.T., I cannot see 
where “rough-service” lamps would 
justify their added costs.—E.J.M. 


Can You Answer 
These QUESTIONS? 


QUESTION P38 —In our plant we 
have 220- and 440-volt, 3-phase 
delta ungrounded circuits for con- 
veyors. These circuits have a static 
voltage that builds up to the circuit 
voltage on all three lines. What do 
you recommend to keep this static 
voltage off of the lines? It is harm- 
less except when making tests on 
circuits when they are hot.—C.H.K. 
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QUESTION Q38 — For a special 
fluorescent cove-lighting system, the 
ballasts should be located remote, 
on a wood wall. Can they be 
mounted directly on the wall, or do 
the ballasts have to be enclosed in a 
sheet steel box? How big should 
the box be to enclose two single- 
lamp ballasts? The lamps are 40 
watt, rapid start, G.E. No. F40/ 
WWX; the ballasts are G.E. No. 
89G325, low power factor.—J.A. 


QUESTION R38—A feed mill is 
served with a 3-wire, 3-phase, 480- 
volt ungrounded type of service 
from a bank of three 50-kva trans- 
formers connected wye-delta with a 
floating neutral on the high side. 
Trouble developed such that the 
8-phase, 440-volt motors would not 
run although the few small 115-volt 
single phase motors and lights did 
work. They were served from a 
440/110-volt single-phase dry-type 
transformer located in the building. 

Voltage readings at the service 
disconnect switch were roughly 480 
volts between all phases, except that 
when an attempt was made to start 
a 3-phase motor, one phase would 
drop to almost zero. The voltage 
readings to ground were extremely 
unbalanced, one phase wire to 
ground causing the voltmeter to 
slam against the peg on the 750 
volt scale, and after several read- 
ings flashed over on the inside of 
the meter. 

Continued investigation revealed 
that a terminal on the end of a 
coil on the low-voltage side of one 
of the 50-kva transformers had 
burned open inside of the trans- 
former. This terminal was recon- 
nected and everything went back to 
normal. 

Where did the high voltage come 
from between one leg and ground 
that burned out the voltmeter ?— 
R.B.F. : == 


QUESTION $38 — We have been 
told that motors that have epoxy 
encapsulated windings cannot be 
stripped for rewinding in case of 
winding failure. If this is the case, 
then how are these motors re- 
wound? We would greatly appre- 
ciate any discussion on this subject, 
as we now have many motors with 
epoxy encapsulated windings and 
are in the throes of purchasing 
more.—J.A.M. : 


PLEASE SEND IN 
YOUR ANSWERS BY OCTOBER 15 


eee Then get a 


for faster, cleaner cufs 
om every job! 


For General Use buy 


RISD Heavy-Duty 
Pipe Cutters 


Factory tested for perfect 
tracking, here’s your best cut- 
ter buy for hand use. Extra- 
long shank protects threads, 
gives fast, easy adjustment. 
Large handle for sure grip... 
more leverage. Strong, special 
malleable frame won’t bend 
or warp. You’ll also need the 
RIESlIb Wide-Roll Cutter, 
that tracks perfectly at high 
power-drive speeds, and the 
RIFSelp 4-Wheel Cutters, 
that give quick, clean cuts in 
tight places with only quarter 
turns. 


Five Sizes 
for ¥’’ to 6” 


For Tubing and 
Thin-Wall Conduit 
buy RIFEID 
Tubing Cutters 


Exclusive fold-in reamer on 
Nos. 10, 15 and 20 protects 
hands and pockets .. . reams 
full cutter capacity. Thin-blade 
wheel gives quick, clean cuts. 
Rollers smooth tubing ready 
for soldering. Special RIZE&ID> 
No. 315 3-Wheel Cutter gives 
fast cuts in hard-to-get-at 
places. 


Five Sizes 
for Vs’’ to 4”” 


There’s a RIGZXID Cutter to save you time 
on every job. Call your Supply House today! 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 
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USS Tiger 


Power for new refinery 
supplied by overhead installation 
of és Tiger Brand Armorlokt Cables 


Electrical power for this highly automated 
refinery of the Standard Oil Company 
(Ohio) at Toledo, Ohio comes into the 
transformers at 69,000 volts and is stepped 
down to 4,160 volts for the various power 
feeders. These are carried to unit substa- 
tions of the processing plant on racks sup- 
porting the USS Tiger Brand Armorlokt 
Cable. At the substations, the voltage is 
reduced to 440 volts and from there is run 
to the starter racks for motors which drive 
the process pumps. 

This is the first time that armored cable 
has been used in any of Sohio’s refineries. 
The initial cost was less than for a conduit 
or concrete duct installation in the ground. 
The cables in air have a higher current 
carrying capacity for a given size cable. 
Since heat can dissipate quickly, a smaller 


Substation showing cable racks supporting USS Tiger 
Brand Armorlokt Cable with varnished cambric insu- 
lation, Sizes include cables of 500 MCM with voltages 
of 5,000 and 600 volts. 


American Steel & Wire 
Division of 
United States Steel 


cable can be used to carry the same power. 

Less costly construction was possible 
at substations because the Armorlokt 
Cable was easily accessible from overhead 
and did not require the construction of 
conduit openings in a concrete ground slab. 

Flexibility. Besides ease of installa- 
tion, USS Tiger Brand Armorlokt Cable 
can be readily run around obstructions, 
because of its flexibility. Capacity can be 
quickly and economically added for future 
needs for more power. 

Why not investigate USS Tiger Brand 
Armorlokt Cable—not only for new in- 
stallations but for bringing old systems up 
to date with the least cost for installation. 
Write or call American Steel & Wire, 614 
Superior Ave., N. W., Cleveland 13, Ohio. 


USS, Tiger Brand and Armorlokt are registered trademarks 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


e Asbestos Wire and Cable 
e Mold-Cured Portable Cord 
¢ Shovel & Dredge Cable 

e Paper & Lead Cable 


e Varnished Cambric Cable 
e Interlocked Armor Cable 
e Special Purpose Wire & Cable 


per day. Engineers and constructors: The M. W. Kellogg 
Co., Electrical Contractors: W.W. Clark Corp. 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 


United States Steel Export Company, Distributors Abroad 


. 


e Aerial, Underground and Submarine Cable 


New Standard Oil Company (Ohio) refinery at Toledo, 
Ohio with a capacity to process 60,000 barrels of crude oil 
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we would have saved many times the cost—by preventing 
losses from pilferage, damage and injuries in this single 
power failure.” 


/ 


Don’t let it happen to you. Install Exide Lightguard.* Plug into regular 
outlet—it goes on automatically when lights go out. Built-in auto- 
matic charger. Batteries last for years. Choice of several models. Be pro- 

‘tected against panic, theft, damage, personal injuries. For full details, | 
write Exide Industrial Division, The Electric Storage Battery Company, 
Philadelphia 20, Pa. 


*Reg. TM Electric Storage Battery Co. 
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Questions on the Code 


Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Service Installation— 
Multiple Occupancy 


Q Please advise me of your in- 
® terpretation of the code in 
this situation. 

Location of 
switch. 

Building is a one story taxpayer, 
fireproof. 

Location of meter equipment: 
basement (not used for entrance 
or exit). 

Boiler room is used by dry 
cleaner and laundry. 

Beauty parlor, luncheonette-toy 
store do not use basement and are 
the only ones with an entrance from 
store to basement. 

Sewer line crosses entrance door 
at bottom of stairs about one-third 
from top. 

Switch location was installed out- 
side in enclosure because no room 
is available inside. 

The question is, does switch have 
to be raintight under these circum- 


service entrance 


stances? 


Diagram is shown below for ex- 
planation.—H.W. 


A review of the illustrations 
e submitted indicates that the 


new 400-amp, 3-phase, 4-wire serv- 


ice switch has been installed in an 


outside stair-well leading to the 
basement in the building. It is en- 
closed by a wooden structure with 
tar-paper roofing. Access to the 
stair-well is through door openings 
leading into some of the stores. 
The structure is a one-story mul- 
tiple-occupancy building serving 
four stores. Access from the stair- 
well to the basement is through a 
door opening, partially obstructed 
by a sewer line located one-third the 
length of the door from the top of 
same. Customer’s metering equip- 
ment and his individual disconnect 
are located in the basement. We 
have used only one of the illustra- 
tions submitted to cover the details 
involved. 

The specific question raised con- 
cerns the new 400-amp main switch. 
Should it be raintight? As covered 
by code definition, should it be “So 
constructed or protected that ex- 
posure to a beating rain will not 
result in the entrance of water.” 

Since the switch is installed in a 
stair-well, which is totally enclosed, 
it is quite obvious that it will not 
be exposed to a beating rain. As a 
result, it appears that a raintight 
switch is not required by the code. 
If the outside wooden structure 
enclosing the stair-well does not 
adequately deter the entrance of 
water and snow, we may have a 


service 


Door swings into 
bldg. 
* Switch operable from steps. 


Congestion inside building 
prevents installatiom of 400 amp 
switch. 


Additional 200 amp ——~ 


Trap door swings 
up into bldg. 


Existing 200 amp service 


Shaded area - 
wooden enclosure 
covered with tar paper 


Sealed 


200 amp 
switch 


damp location, but I doubt if it 
would be classified, as defined by the 
code, as a wet location. Section 
380-4 requires a switch located in 
a wet location to be enclosed in a 
weatherproof enclosure or cabinet. 
If it is considered to be a damp 
location the provisions of Section 
373-2 apply. Such conditions may 
only be properly determined by the 
authority enforcing the code in line 
with existing circumstances. 
Another factor which could enter 
the picture concerns the local build- 
ing code which may not permit the 
400-amp switch to be located in the 
stair-well. Since the basement is 
occupied by the dry cleaner and 
laundry there could be a question 
with respect to local exit require- 
ments, and the sewer line located 
directly in the path of exit may 
likewise be subject to criticism. 
Perhaps there should be a door on 
the enclosure leading directly to the 
outside. Such questions are beyond 
the scope of the code, and the build- 
ing inspector should be consulted. 
In addition to the above comment, 
the provisions of Section 230-75 
require each occupant, in a multiple 
occupancy building, to have access 
to his disconnecting means. When 
access is only available through 
another tenant’s occupancy, a ques- 
tion immediately arises with re- 
spect to this code rule. Is there an 
agreement whereby each occupant 
will have access to his meter, dis- 
connect and overcurrent devices 
located in the basement? If not, 
there appears to be a code violation. 
—B.A.McD.—9/60/1 


Fluorescent 
Lighting Fixtures 


Will the code permit fluo- 
© rescent lighting fixtures on 
50-amp circuits?—J.D.B. 


No. Section 220-2la states 

e that lampholders, when con- 
nected to circuits having a rating 
of over 20 amps shall be of the 
heavy-duty type. In the 1956 Na- 
tional Electrical Code under Sec- 
tion 3114 a new definition of heavy- 
duty: lampholders was given. This 
new definition establishes the limi- 
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Day-Brite Troffers with Cleartex® 
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Architect and Engineer: Leo A. Daly « Electrical Contractor: Sachs Electric Corp. 


How Day-Brite lighting “sells” 
reading in the new 


Pius XII Memorial Library 


From the architect’s first draft to the final choice of curtains, St. Louis 
University’s modern new library was planned with one goal in mind: 


to encourage students to use it. 


Self-service, open-type book shelves were used to invite “browsing” 
among the stacks. “Wide-open” interior design helped create a pleas- 
ant atmosphere. In addition, comfortable bright-colored furniture 
was contrasted against light-colored walls and a noiseless cork floor. 


Lighting, of course, was a major consideration. It had to facilitate 
reading and, at the same time, add to the over-all cheerfulness. 
Day-Brite lighting was specified for high-level, high-quality illumi- 


nation and clean, modern fixture design. 


Good vision calls for good lighting. And you display good vision 
when you call in your Day-Brite representative early. Day-Brite 
Lighting, Inc., 6260 N. Broadway, St. Louis, Mo., and Santa Clara, 
Calif. In Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


DAY’ BRITE 


NATION’S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


SSS SS 


Bae Sa 


i 
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tation of fluorescent lamps to 15- 
and 20-amp branch circuits. In this 
new definition a heavy-duty lamp- 
holder is one rated at 750 watts 
and over. Fluorescent lampholders 
are rated at 600 watts or less, 
therefore can only be used on 15- 
or 20-amp circuits. 

There is an exception to this rule 
in the use of the admedium lamp- 
holder which is used on mercury 
lamps, such being called heavy-duty 
lamps.—R.E.W.—9/60/2 


Concealed Service 
Entrance Conductors 


In a city that I had the op- 

® portunity to visit this past 

summer I saw dozens of hemes in a 

newly established sub-division with 

service entrances installed as shown 
in the diagram below. 

As indicated in the diagram, the 
homes are wood-frame construc- 
tion. Service conduit is run con- 
cealed between 2 by 4 studs to meter 
base. From meter base to service 
cabinet Type ASE cable is used. 


1%" - 100 amp 
No.3RH 


Toser cabinet }! 
in basement =— 


Iam very interested in your com- 
ments of such an installation inso- 
far as the NEC is concerned.— 
R.C.M. 


The provisions of Section 
e 28381 (230-44, 1959 Code) 
read as follows: 

“Installation of Service Entrance 
Conductors. 

“230-44. Wiring Methods. Serv- 
ice entrance conductors extending 
along the exterior, or entering 
buildings, may be installed as sepa- 
rate conductors, in cables approved 
for the purpose, or enclosed in rigid 
conduit, or, for circuits not exceed- 
ing 600 volts, in electrical metallic 
tubing or as busways. 

“Fine Print Note. Service en- 
trance conductors should not be run 
within the hollow spaces of frame 
buildings unless provided with 
overcurrent protection at their 
outer end.” 


This rule has been in the code 
for more than 20 years, and at 
times has been the source of con- 
siderable controversy, due to the 
fact that the fine print note implies 
that service entrance conductors 
may be run within the hollow spaces 
of frame buildings, regardless of 
overcurrent protection at their 
outer end. The use of the word 
“should” denotes permission of a 
procedure which is not required. 
It also implies that service entrance 
conductors could be run in the hol- 
low spaces of masonry construction 
without any consideration of over- 
current protection at their outer 
end. 

Some inspection authorities, how- 
ever, contend that such procedure 
is in conflict with the provisions of 
Section 23851 (230-70) which re- 
quire the service disconnecting 
means to be located at a _ readily 
accessible point nearest to the en- 
trance of the conductors, either 
inside or outside the building wall. 
In connection with this require- 
ment, the 1959 Code calls our atten- 
tion to the provisions of Section 
230-45 which read as follows: 

“Conductors in conduit or duct 
placed under at least 2 in. of con- 
crete beneath a building, or buried 
in 2 in. of brick masonry or in con- 
crete within a wall, shall be con- 
sidered outside the building.” 

On the basis of the foregoing 
rules, some inspectors have refused 
to accept the procedure shown by 
the illustration. They contend that 
the installation of unprotected serv- 
ice entrance conductors, run for a 
distance of 10 or 15 ft within the 
hollow spaces of frame buildings, 
with an additional run of 5 ft or 
more exposed in the basement, is 
quite beyond the scope of safeguard 
intended by the code. They quote 
the provisions of Section 230-45 
(old 2302), coupled with Section 
230-70 (2351) as evidence in sup- 
port of their convictions. They are 
unable to understand the logic 
which recognizes the need of a serv- 
ice switch and overcurrent device 
located at a readily accessible point 
nearest to the entrance of the con- 
ductors, and a rule which would 
permit 10 to 20 ft or more of un- 
protected conductors running ,to 
such service equipment. 

Regardless of the foregoing opin- 
ions, an Official Interpretation No. 
142 was issued about 1940 which 
reads as follows: 

“Concealed Service - Entrance 
Conductors. 

“Question 1. Does Section 2331, 
or any other section of the National 
Electrical Code, prohibit the instal- 


lation of Type SE service entrance q 


cable concealed in the hollow spaces 
of frame buildings? 

“Finding: No. 

“Question 2. Does the fine print 
note of section 2331 also refer to 
Type SE service entrance cable? 

“Finding: Yes.” 

While the foregoing interpreta- 
tion only covers service entrance 
cable, it appears quite evident that 
any of the wiring methods recog- 
nized by Section 2331 could be in- 
stalled as shown on your diagram. 
As a result there appears to be no 
code violation with the installation 
under discussion with one exception 
which concerns the provisions of 
Section 2337 (230-51) which read 
as follows: 

“To prevent the entrance of mois- 
ture, service entrance conductors 
shall-be connected to the service- 
drop conductors below the level of 
the service head or the termination 
of service entrance cable sheaths.” 
—B.A.McD.—9/60/3 


Bonding of Water 
System 


QO A feed processing plant is 
© served by a 3-phase 3-wire, 
480-volt service from an wun- 
grounded system. A feeder is run 
from the service equipment to a 
transformer to obtain lghting 
service. The transformer is located 
on the opposite end of the building 
to the service equipment or a dis- 
tance of approximately 100 ft. At the 
main service the switch box, con- 
duit and equipment are grounded 
to an approved driven ground rod. 
The lighting transformer neutral is 
grounded to the water line near the 
transformer. 

Would Article 250 of the Na- 
tional Electrical Code require the 


interconnection or bonding of the. 


water system and the driven ground 
rod?—M.R.L. 


Yes. Section 250-81  re- 
e quires, that the water piping 
system always be used as the 
grounding electrode, if available. I 
would certainly say such system is 
available if in the building not over 
100 ft distance. I also call to your 
attention Section 502-3 as most 
feed processing plants will have an 
area or areas of Class 2 Division 1 
hazardous locations. Section 502-3 
states in part: 

“Surge Protection, Class II, Di- 
visions 1 and 2. In geographical 
locations where lightning disturb- 
ances are prevalent, wiring systems 


198 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 


4 


<a 


TH G[_[? 
YL ELECTR 


a) 


IG 


y ; 
< 


SS 


1 of Slipknot CW is frozen solid 
e at 14° F below zero. : 


: y 


4°F below zero, this remarkable viny! 


tape 


Strips easily from the roll... | : 
Remains completely flexible... 2 
Sticks down instantly — molds perfectly — _ 


holds permanently! 


itinyourhomefreezer sits oe BN Ol 
— write for a sample roll — Pa A yale 
on your letterhead today! _- | 
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in Class II locations shall, when 
supplied from overhead supply sys- 
tems, be suitably protected against 
high-voltage surges. This protec- 
tion shall include suitable lightning 
protective devices, interconnection 
of all grounds, and surge-protective 
capacitors.” 

A fine print note follows which in 
part reads as follows: 

“Interconnection of all ground 
should include grounds for primary 
and secondary lightning protective 
devices, secondary system grounds 
if any, and grounds of conduit and 
equipment of the interior wiring 
system. For ungrounded secondary 
systems, secondary lightning pro- 
tective devices may be provided 
both at the service and at the point 
where the secondary system re- 
ceives its supply, and the interven- 
ing secondary conductors may be 
accepted as the metallic connection 
between the secondary protective 
devices, provided grounds for the 
primary and secondary devices are 
metallically interconnected at the 
supply end of the secondary system 
and the secondary devices are 
grounded to the raceway system at 
the load end of the secondary sys- 
tem.” 

I would have no objection to 
driven electrodes in addition to the 
water system as long as all ground- 
ing electrodes are properly bonded 
together. In many instances such 
recommendations are made and re- 
quired.—R.E.W.—9/60/4 


Well Casings as 
Grounding Electrodes 
QO I have a code problem that 

* has bothered me for some 
time now, and it has been discussed 
in the meetings of the local electri- 
cal contractors, both among the con- 
tractors and with the inspectors 
who frequently attend our meet- 
ings, and it always reverts to “the 
inspector is right.” 

The inspectors require that all 
services in rural areas be grounded 
direct to the well casing. On all 
new construction this sometimes 
means, running the bare ground 
conductor underground 40 or 50 ft, 
using a 2-in. ground clamp, and 
then covering it up with about 5 ft 
of earth. While we understand that 
Article 250 in the code says that 
“an underground water system 
shall always be used when avail- 
able,” does not that same article say 
that the ground connection “shall 
be accessible?” Please give us an 
opinion on this matter —G.R. 


For the convenience of our 

e readers, the provisions of 

Section 250-81 covering grounding 
electrodes is quoted as follows: 

“A metallic underground water 
piping system, either local or sup- 
plying a community, shall always 
be used as the grounding electrode 
where such a piping system is avail- 
able. Where the buried portion of 
the metallic piping system is less 
than 10 ft (including well casings 
bonded to the piping system) or 
there is some likelihood of the pip- 
ing system being disconnected, it 
shall be supplemented by one or 
more of the grounding electrodes 
recognized in Sections 250-82 and 
250-83.” 

The provisions of Section 250- 
82(c) recognize “other local metal- 
lic underground systems, such as 
piping, tanks, and the like” as 
grounding electrodes. The 1947 
edition of the code, Section 2582 (c), 
specifically recognized a metal well 
casing as a grounding electrode as 
follows: “A local underground pip- 
ing system, metal well casing, and 
the like.” It is significant to note 
that the recognition of a well cas- 
ing, as a grounding electrode, is no 
longer specifically recognized in the 
code. It also appears important to 
note that the above quoted Section 
250-81 appears to include bonded 
well casings as part of the metallic 
piping system. 

In view of the foregoing, it ap- 
pears obvious that the 1959 edition 
of the code does not require the 
grounding conductor to be brought 
direct to the metal well casing. A 
literal concept of Section 250-81 in- 
dicates that the grounding conduc- 
tor must be connected to the local 
metallic underground water piping 
system serving the building, with 
supplementary grounds if neces- 
sary. Such a connection usually is 
made in the building, and many 
inspectors require the waterpipe to 
be bonded to the well casing. To 
me, this is essential since the cas- 
ing is in contact with damp or wet 
soil, and the buried portion of the 
piping may be in dry soil. The fine 
print note following Section 250-84 
indicates that local metallic under- 
ground piping systems, metal well 
casings, and the like, have, in gen- 
eral, a resistance substantially be- 
low 25 ohms. 

The provisions of Section 250- 
112 (a) requires the grounding con- 
nection to a water pipe electrode to 
be accessible, where practicable. 
It is also significant to note the 
following sentence which appears 
under this Section: “Where the 
source of the water supply is from 


a driven well (in the basement of 
the premises), the connection shall — 
be made as near as practicable to 
the well.” This is further evidence 
in support of the contention that 


the code, regardless of the location 


of the well casing, does not require 
a direct connection to the casing.— 
B.A.McD.—9/60/5 


Break-Off Feature 
Receptacle 


Q Please give me a code rul- 
© ing on the following: 

Is it permissible to use a Hub- 
bell No. 5252 or equal, duplex re- 
ceptacle on a 115-230-volt, No. 12, 
3-wire branch circuit, removing the 
jumper on the “hot” side, and us- 
ing @ common neutral, for use with 
two 1500-watt appliances. Is the 
spacing and barrier suitable for 
230 volts across the two “hot” ter- 
minals ?—L.E.M. 


Hubbell Cat, No. 
5252 or equal 


%* Jumper 
removed 


A Hubbell, Cat. No. 5252, re- 

e ceptacle is listed by Under- 

writers’ Laboratories under its Re- 

examination Service, with a rating 
of 15 amps and 125 volts. 

It has a break-off feature for two- 
circuit installations. When the 
jumper is removed, we actually have 
two separate receptacles and the 
combination may be served by a 
single-phase, 3-wire, 115/230-volt 
branch circuit as shown on your 
diagram. I believe that insulation 
provided by the barrier is sufficient 
for the 230-volt potential between 
the live terminals. In so far as this 
point is concerned, the design ap- 
pears to be similar to Cat. No, 5292 
which permits one of the receptacles 
to operate at 125 volts and the other 
at 250 volts. 

In so far as the 15-amp rating is 
concerned, a 15-amp receptacle is 
limited to use on a 15- or 20-amp 
circuit. Two 1500-watt appliances 
connected to a 3-wire, 230-volt, 20- 
amp circuit takes 13 amps. Such a 
circuit loading appears to be in 
order provided the provisions of 
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ALLIS-CHALMERS 


9:16 — 16 minutes to drill 4 holes in concrete wall and add lead 
inserts to receive screws. 9:21 — 5 minutes to mount back panel 
to wall. 9:31 — 10 minutes to punch out knockouts and attach 


conduit. 9:33 — 2 minutes to put center case section in place and 


tighten side screws. 9:38 — 5 minutes to pull cables and connect 
to terminals. 9:40 — 2 minutes to fasten front panel to center 
section with side screws. Installing time: /40 minutes instead of the 
usual hour and a half! 


35%7o smaller, lighter, new whisper-quiet dry-type transformers 
cut installing time in half! 


New A-C design eliminates common installation 
problems! Unique 3-piece case makes handling, wir- 
ing go like clockwork. 35% smaller and lighter, you 


‘can install them in 40 minutes instead of the usual 


90 minutes. 


And they’re whisper-quiet. Every known factor 
in subduing noise has been incorporated... core 
impregnation, core and coil assembly suspension 
isolated from case... plus use of nonresonate cas- 


ing. Exclusive Curvacore construction lowers exciting 
current, core losses. 


This new 600-volt class indoor dry-type trans- 
former line is available in sizes 3 to 50 kva... for 
on-the-site load center applications where critical 
voltage must be maintained. 


See your nearby A-C office for details or contact 
Allis-Chalmers, Power Equipment Division, Mil- 
waukee 1, Wisconsin, 


Curvacore is an Allis-Chalmers trademark 
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Section 210-24 (a) which read as 
follows are satisfied: 

“15- and 20-Amp Branch Circuits. 
Lighting units and/or appliances. 
The rating of ‘any one portable ap- 
pliance shall not exceed 80% of the 
branch-circuit rating. The total rat- 
ing of fixed appliances shall not ex- 

ceed 50% of the branch-circuit rat- 
ing when lighting units or portable 
appliances are also supplied.” 

_ The question you have raised is 
interesting since the status of such 
types of receptacles does not ap- 
pear to be clearly covered by UL 
listing. The 125-volt limitation 
could be interpreted to preclude the 
recognition of the 230-volt ter- 
minals. The 15-amp rating could be 
interpreted to limit the load served 
through the receptacle to 15 amps, 
instead of the 26 amps described 
above. Your question indicates that 
it would be very helpful if such 
questions were covered by UL when 
listing this type of a receptacle. At 
the present time there appears to 
be no distinction between a con- 
ventional receptacle, and one that 
has the break-off feature.— 
B.A.McD.—9/60/6 


Service Disconnect 


Location 
Q I have a question concern- 
* ing locations of the service 
disconnecting means. Section 230- 
70(6) requires the disconnecting 
means to be located at a readily 
accessible point nearest to the en- 
trance of the conductors either in- 
side or outside the building wall. 
Other sections of the code clarify 
that the point of entrance of the 
service conductors is usually some- 
where within the building or out- 
side on the building wall. From 
this, I would infer that the discon- 
necting means could not be located 
on a pole outside of the building. 
Your letter of April 18, 1959, sup- 
ports this view, as does an inter- 
pretation I have received from our 
local state inspector. However, 
Section 230-106(b) (1) states that 
the requirements for overcurrent 
protection and disconnecting means 
may be fulfilled by an approved 
switch used with suitable fuses on 
a pole outside the building. Does 
this mean that only the fuses may 
be located on the pole outside the 
building, or may the switch serving 
as the disconnecting means also be 
located on the ole outside the 
building? Also, if it is permissible 
for the service disconnecting means 
to be located on a pole outside the 


building, how far away from the 
building may the pole be located? 
I realize the code requires the dis- 
connecting means to be readily ac- 
cessible, but nowhere can I find 
a limitation on the distance one 
must travel to reach the switch in 
order that it may be classed as 
readily accessible. Please clarify 
these points if possible-—D.J.N. 


The provisions of Section 
e 230-70(b) are general in na- 
ture since the code does not attempt 
to visualize and provide for the 
many variables which may be in- 
volved. As a result, the authority 
enforcing the code, as outlined 
under Section 90-7, has the respon- 
sibility for interpreting the rules 
in line with existing field condi- 
tions. A literal reading of the rule 
indicates to me that the service dis- 
connect may be located at a readily 
accessible point nearest to the en- 
trance of the conductors, either in- 
side or outside the building wall. 
The phrase “entrance of the con- 
ductors” implies entrance at the 
building. As a result, the dis- 
connecting means could be in- 
stalled on the outside wall of the 
building or, as usual, on the inside 
wall of the building. This rule, 
which covers services 600 volts or 
less, does not recognize a service 
switch located on a pole as in the 
case of Section 230-106 (b) 1 and 2, 
which pertains to services exceed- 
ing 600 volts. The omission of any 
reference to “location on a pole” in- 
dicates to me that the intent of the 
rule when formulated did not an- 
ticipate such an installation. 
Regardless of the foregoing 
opinion, it is common practice on 
farm installations to locate service 
and metering equipment on poles. 
The poles are located near the cen- 
ter of the load, and the service dis- 
connecting means, so located, may 
be several hundred feet from some 
of the buildings served. Under such 
circumstances, Section 230-76 ap- 
plies and supplementary switches 
are installed in the buildings served. 
Such an installation gives the 
farmer protection and control over 
his overhead conductors, which 
could be very important, if such 
conductors fall to the ground dur- 
ing ice and wind storms. Service 
disconnecting switches, so located, 
are considered by many inspection 
authorities to be “readily acces- 
sible.” They contend that such 
switches may be reached more 
quickly than some of our indoor 
service installations. 
The code definition of “readily 
accessible” does not cover the ques- 


oe 
Ve 
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tion in terms of distance. It reads 


as follows: 

“Capable of being reached quick- 
ly, for operation, renewal, or in- 
spections, without requiring those 
to whom ready access is requisite 
to climb over or remove obstacles 
or to resort to portable ladders, 
chairs, etc.” 

The nature of the wording in- 
dicates that questions of elevation 
and obstruction are prime consid- 
erations. The factor of distance is 
not covered since I believe it would 
be impractical to establish a rule 
in feet which would require “those 
to whom ready access is requisite” 
to be within a specified distance of 
the disconnecting means so that it 
may be reached quickly. 

The provisions of Section 230- 
106(b) concern services exceeding 
600 volts, and the provisions of 
paragraphs. (1) and (2) specifi- 
cally récognize service equipment, 
including fuse and switch, to be lo- 
cated on a pole outside the building. 
There is no reference to distance 
from the building. Here again the 
inspector must decide the question 
in line with existing circumstances. 
I do not believe there is any con- 
flict with Section 230-70(b), since 
the provisions of Section 230- 
106(b) area modification as covered 
by Section 230-100. 

In other words, the code definitely 
recognizes the disconnecting means 
and overcurrent protection for a 
service exceeding 600 volts to be 
located on an outside pole. In some 
instances this may be a very desir- 
able method of procedure regardless 
of the fact that it may be 25 or 50 
ft away from the building. 

In connection with my letter of 
April 18, 1959, we had a fused dis- 
connect switch located on the pole, 
connected in the 120/208-volt sec- 
ondary serving the building. The 
transformers also located on the 
pole were served by a 480-volt pri- 
mary. As a result the provisions of 
Section 2380-70(b) covering serv- 
ices, 600 volts or less, applied and 
my comment was based on this 
rule. If the code intends to recog- 
nize a service switch on a pole, as 
above described on farm installa- 
tions, it appears that a code revision 
is in order.—B.A.McD.—9/60/7 


Electric Range 
Installation 


Q In the remodeling of a kit- 
* chen, the location of the elec- 
tric range will be changed and in 
so changing, the range feeder, 
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Go modern fast and easy. Specify and install the 
new wafer-thin, surface-mounted OPCX7400 
Sunbeam Visionaires®, A handsome, wrap- 
around plastic enclosure gives the fixture a 
semi-recessed look. The diffuser is completely 
reinforced in metal and may be opened from 
either side. Exclusive Sunlux® bottom lens panel 
assures long lasting luminaire efficiency. No 
“hardware” mars the clean styling. 


write for bulletin A84l 


SUNBEAM LIGHTING COMPANY LOS ANGELES, CALIFORNIA GARY, INDIANA 
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which is 3-wire No. 8 service cable 
with uninsulated neutral, will not be 
of sufficient length to make con- 
nection to the range in its new 
location. 

Can the cable be spliced and if so, 
how?—W.B.R. 


Yes. The cable may be 
e spliced by using a junction 
box of adequate size with a cover, 
and using approved connectors or 
bushings where the cable enters 
and leaves such junction box with 
the connections being spliced in an 
approved manner, either using pres- 
sure connectors or other approved 
means with joints insulated as is 
required by Section 110-14. Refer- 
ence is also made to Table 370-6 (a) 
and Section 370-7. Also, according 
to Section 870-19, JB’s must be 
accessible.-—R.E.W.—9/60/8 


Wireway Application 


We have a design project of 
© upgrading a distribution sys- 
tem in two interconnected office 
buildings for the Air Force. This 
involves provision of transformers, 
feeders, panels, etc. It also includes 
reconnecting existing branch cir- 
cuits from the old panels to the 
new. 

Owing to the nature of the build- 
ing, maintaining flexibility, and 
economy it appears most feasible to 
use wireway for extending the 
branch circuits from the existing 
panels to the new, using the old 
panels to the nev ones, using the 
old panels for junction boxes. 

The question arises in the appli- 
cation of the wireway. According 
to Section 362-5 we are limited to 
30 conductors and 20% of the cross- 
section area for fill. In some cases 
more than 30 conductors are re- 
quired, and it just doesn’t seem rea- 
sonable to run two wireways when 
a larger one could be selected. We 
are limiting the fill to 15% and de- 
rating the conductors in the wire- 
way in all cases. 

In discussing this question with 
the electrical engineer at the Air 
Defense Command Headquarters 
here, who is the technical reviewing 
authority for the Air Force before 
the plans go out for bids, we could 
not understand the philosophy on 
the limitation on the number of 
conductors. I wonder if you would 
clarify this point for us?—C.K.K. 


As you say, the provisions of 

e Section 362-5 limit the num- 
ber of conductors in a wireway to 
30, and the cross-sectional area of 


all contained conductors cannot ex- 
ceed 20% of the interior cross-sec- 
tional area of the wireway. The 
correction factors in Note 8 of 
Tables 310-12 and 310-14 are not 
applicable to wireways. 

This rule first appeared in the 
1931 edition of the code, 29 years 
ago. At that time more than 30 con- 
ductors could be installed in a wire- 
way by special permission. This 
permission was deleted in the 1937 
edition of the code. Back in 1931, 
wireways were restricted to use in 
exposed dry locations in industrial 
occupancies. The principal occasion 
for such a wiring method was in- 
fluenced by a desire to obtain a 
flexible wiring system so that cir- 
cuits could be changed to meet 
changing conditions. An example is 
an industrial occupancy where ma- 
chine tools are frequently moved or 
replaced for adaption to a specific 
job. Over the years the industrial 
occupancy restriction and other re- 
strictions have been deleted, and 
according to the 1959 NEC are lim- 
ited to exposed work where not sub- 
ject to severe physical damage or 
corrosive vapor. They are not per- 
mitted in any hazardous location, 
but they are now recognized for 
outdoor installations when approved 
raintight construction is used. 

The philosophy which influences 
the 30-conductor limitation is, to a 
considerable extent, expressed un- 
der Section 90-9 (b) which appears 
under the introduction to the code. 
It reads as follows: 

“Tt is elsewhere provided in this 
code that the number of wires and 
circuits confined in a single enclo- 
sure be varyingly restricted. It is 
strongly recommended that electri- 
cal engineers and others who are 
planning installations provide simi- 
lar restrictions wherever practica- 
ble, to the end that the effects of 
breakdowns from short circuits or 
grounds, even though resulting fire 
and similar damage are confined to 
wires, their insulation and enclo- 
sures, may not involve entire serv- 
ices to premises nor interruptions 
of essential and independent sery- 
ices.” 

While this philosophy still pre- 
vails, it is significant to note that 
the 1959 Code recognizes any num- 
ber of conductors in a raceway 
(except wireways) when specified 
current derating factors are ap- 
plied. See Table 1, Chapter 9. Pre- 
vious to the 1959 Code, the number 
of conductors in a conduit or tubing 
was limited to nine, outside of a few 
exceptions. To determine if more 
than nine conductors could safely 
be installed in a raceway, and what 


derating factors should apply, the 
American Iron and Steel Institute 
sponsored a fact-finding investiga- 
tion by the Underwriters’ Labora- 
tories, Inc. After more than two 
years of intensive investigation and 


study, the fact-finding report 
formed the basis for the new Table 
1 with derating factors covered 
under Tables 310-12 through 310- 
15, Note 8..The report also recom- 
mended that a 40% fill be made to 
apply to all raceways including 
wireways; and that all restrictions 
with respect to the number of con- 
ductors in a raceway be eliminated, 
including wireways. 

These recommendations were ac- 
cepted for all raceways, with 
the exception of wireways and 
auxiliary gutters. 

In view of the foregoing, the 
1959 Code does not recognize more 
than 30conductors in a wireway 
and the fill cannot exceed 20%. It 
is quite possible that a wireway 
could be used to considerable ad- 
vantage on many applications on 
the basis of a 20% fill, and a 30 
conductor limitation. Compared 
with conduit, the range of sizes is 
small, and on some installations a 
fill less than 20% would prevail. 
Such a factor of adequacy provides 
for future loads, and should be con- 
sidered accordingly. It is possible 
that a future code will recognize the 
situation which prevails when a 
raceway is not filled to a 40% 
capacity. The question has already 
arisen with respect to conduit. 
Should the code recognize a 20% 
conduit fill with no derating factors 
when not more than 30 conductors 
are used? Is the condition any dif- 
ferent than that which prevails with 
a wireway? Such questions have 
been recognized by the Technical 
Subcommittee supervising the UL 
Fact-Finding Report. The following 
statement appears in NFPA No. 70 
PR-1958: 

“The Technical Subcommittee 
calls attention to the fact that the 
derating factors recommended in 
this report are based on installa- 
tions in excess of nine conductors 
and on raceway loading of 40% fill, 
whereas, especially in raceways 
where graded sizes of cross section 
are not available, it is quite common 
to find three and four wires in a 
raceway occupying much less than 
40% fill. This presents a question 
as to whether special derating fac- 
tors should be considered under 
these conditions. The Subcommittee 
recognizes that there would be 
many practical problems in the ap- 
plication of any such special fac- 
tors.” —B.A.McD.—9/60/9 
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protecis electrical wiring permanently . . . guards against physical 
damage . . . combats the hazards inherent in any wiring system. 
After 50 years of service, rigid steel conduit is still the strongest 
answer to your electrical raceway problems. 

Before you specify your next job, check with the leading manu- 
facturers of steel electrical conduit, many of whom build their 
products from Bethlehem steel—EMT from Bethlehem steel sheet; 
rigid conduit from Bethlehem steel pipe. Or ask your electrical 
distributor for comparative details. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


CONDUIT 
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Grounding Type 
Receptacles 


I was going through a new 
© church building which is 
being constructed in our commu- 
nity, and I noticed that none of the 
receptacles are of the grounding 
type, including some weatherproof 
receptacles on the outside of the 
building. 

Iam wondering if Article 2545 of 
the 1956 Code and 250-45 of the 
1959 Code would not require them 
to be used. I mention the 1956 Code 
because the building was contracted 
for and construction started in 
1958. All of the floors are masonry 
construction.—C.R.A. 


The provisions of Section 
e 2545 (250-45) cover the 
grounding of the exposed non-cur- 
rent-carrying metal parts of port- 
able equipment. The 1959 edition of 
the code makes a distinction, be- 
tween a residential and any other 
type of occupancy, with respect to 
the various types of appliances and 
tools which are required to be 
grounded. The provisions of Sec- 
tion 250-45 (c) in the 1959 Code 
are entirely new, and apply only to 
residential occupancies. This is the 
first time that the code has recog- 
nized the hazard presented by un- 
grounded portable appliances in a 
residential occupancy, operating at 
a voltage of 150 volts or less. This 
new rule is quoted as follows: 

“In residential occupancies, (1) 
clothes-washing, clothes-drying, and 
dishwashing machines, and (2) 
portable hand-held, motor-operated 
tools and appliances of the follow- 
ing types: drills having a chuck ca- 
pacity exceeding 4 in., hedge clip- 
pers, lawn mowers, wet scrubbers, 
sanders and saws.” 

While this new rule is not con- 
cerned with your code question, it is 
mentioned in view of its signifi- 
cance. A church occupancy is 
covered by Section 250-45 (d). This 
rule is the same as it appeared in 
the 1956 Code with minor editorial 
revisions. This rule is quoted as 
follows with editorial deletions as 
shown by the brackets: 

“In other than residential occu- 
pancies, (1) [exposed metal parts 
of] portable appliances used in 
damp or wet locations, or by persons 
standing on the ground or on metal 
floors or working inside of metal 
tanks or boilers, and (2) portable 
tools which are likely to be used in 
wet and conductive locations [and 
not protected by insulated handles 
and enclosures] shall be grounded 
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except where supplied through an 
insulating transformer with un- 
grounded secondary of not over 50 
volts.” 

The method of grounding port- 
able equipment by the use of a 
grounding type of receptacle and 
plug is covered by Section 250-59. 
When weatherproof receptacles are 
installed on the exterior outside wall 
of a church occupancy, it appears to 
me that they must be of the ground- 
ing type according to the 1959 or 
1956 editions of the code. Recepta- 
cles, so located, may readily be used 
to serve portable appliances or tools, 
used by persons standing on the 
ground. Lawn mowers, drills, sand- 
ers, saws, hedge clippers are some 
of the appliances which may be 
served through receptacles located 
outside of the building. If ground- 
ing-type receptacles are installed, 
the contractor and the owner are in 
a favorable position in the event of 
an accident. When conventional re- 
ceptacles are installed such con- 
cerned parties are assuming a re- 
sponsibility which may be difficult 
to justify in the event someone suf- 
fers personal injury due to electric 
shock. 

If the masonry floors are in direct 
contact with earth, they are consid- 
ered to be wet locations, as covered 
by Section 310-5 of the code. Under 
such circumstances the above con- 
cept of code rules also applies. If 
such floors are covered by a conduc- 
tive tile, such as some asphalt base 
tiles, this factor should be checked. 

It is also significant to note the 
fine print note following Section 
250-45 which reads as follows: 

“It is recommended that the 
frames of all portable motors which 
operate at more than 50 volts 
and less than 150 volts to ground 
be grounded, where this can be 
readily accomplished.” —B.A.McD. 
—9/60/10 


Galvanized Water Pipe 
As Conduit 


Q Does the code anywhere pro- 
owe. ° hibit use of galvanized water 
pipe and fittings for raceways for 
electrical wiring ?—G.F. 


A It would be impracticable for 
e the code to list all of the 
various materials which are not 
considered as suitable for wiring 
methods. Chapter 3 of the code 
recognizes the wiring methods and 
materials which are considered to 
be safe within the degree of safe- 
guard established by the code. One 
of these wiring methods is rigid 
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metal conduit. According to Web-— 


ster a conduit is (1) a pipe or chan- i 
nel for conveying fluids, (2) a tube 


or protected trough for electric 


wires. According to Section 110-8 
of the code: “Only wiring methods 
recognized as suitable are included 
in this code. The recognized method 
of wiring may be installed in any 
type of building or occupancy ex- 
cept as otherwise provided in this 
code.” Section 110-2 advises that 
“the conductors’ and equipment re- 
quired or permitted by this code 
shall be acceptable only when ap- 
proved.” Section 346-13 (b) has the 
following provision: “Steel con- 
duit shall have an interior coating 
of a character and appearance so as — 
to readily distinguish it from or- 
dinary pipe commonly used for 
other than electrical purposes.” 

About 20 years ago, Official In- 
terpretation No. 150 covered the 
question as follows: 

“Question 2. May galvanized pipe’ 
be used as a means for mechanical 
protection for underground con- 
ductors that run up a pole? 

“Finding: Pulling wires into 
iron pipe that is not conduit is not 
recognized in the code as a method 
for securing protection to contained 
conductors.” 

While the code does not specifi- 
cally state that galvanized water 
pipe shall not be used as a raceway, 
it appears obvious from the fore- 
going that such use is not recog- 
nized. The same reasoning applies 
to nipples and fittings. In addition 
to the foregoing, there are several 
very good reasons why galvanized 
water pipe and fittings are not suit- 
able as a raceway for conductors-— 
B.A.McD.—9/60/11 


Outdoor Sign Wiring 
Can conductors with TW or 
© RW insulation be used in 
outdoor sign wiring above ground | 
when in flexible metal conduit such 


as would be used running from sign — 
switch to sign outlets?—B.W. 


Yes. Section 350-2 of Arti- 
e cle 350 states in part: 

“Flexible metal conduit shall not 
be used in wet locations, unless con- 
ductors are of the lead-covered type 
or of other type specially approved 
for the conditions.” 

RW and TW are both approved 
for use in wet locations. There- 
fore, the answer is yes as far as 
the code is concerned although some 
inspectors object to the use of flex- 
ible metal conduit in outside loca- 
tions.—R.E.W.—9/60/12 
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We said it couldn't be done... anc 


U.S. Rubber’s Uskorona® Tape still remains unmatched 
in resistance to ozone and moisture, in tensile strength 
and stretch, It has never been equaled. One of the 
recently introduced tapes was found to have one-half 
the tensile strength of Uskorona. There was excessive 
stretch: our laboratory found that the elongation went 
beyond our testing-machine limits. 

An analysis of the moisture-absorption tests shows 
that this same tape absorbs 200-500% more moisture 
than Uskorona, depending on the period of exposure. 


Mechanical Goods Division 


RUBBER 
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On volume swell, after immersion in water at room 
temperature, the tape increased 100-600% more than 
Uskorona, according to length of exposure. 

Uskorona’s superiority has made it a high-volume 
seller, and thus “U.S.” is enabled to price it at an eco- 
nomical low. Uskorona, in fact, not only costs less by 
the roll or carton, but unfailingly gives superior per- 
formance on overhead or underground splicing. 

Uskorona is the real safety tape for utilities, plants or 
mines, at any time, in any weather. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. 


In Canada: Dominion Rubber Company, Ltd. 
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NEW! DIE CAST 
ALUMINUM 


STANDARD GRADE LOW COST 
FITTINGS FOR ECONOMY IN 
AVERAGE W/R/ING JOBS 


1. Die cast aluminum combines 

strength and light weight for 
use with either aluminum or 
steel conduit. 


2. Silver gray Alkyd-Melamine 
smooth finish inside and out 
provides added protection and 
neat attractive appearance. 


3. Taper threaded hubs with in- 
tegral bushings insure a liquid- 
tight, rigid joint—resistant to 
corrosion and vibration. Simul- 
taneous tapping insures true 
conduit alignment. 


Send for bulletin No. 658 
for complete information. 


THE PYLE-NATIONAL 
COMPANY, 1344 N. Kostner 
Avenue, Chicago 51, Illinois 
= District offices and represent- 
atives in principal cities of the 
United States. ® Manufactured 
in Canada by Pyle-National 
(Canada) Ltd., Toronto 15. 


CONNECTORS ® LIGHTING FIXTURES @ CIRCUIT CONTROLS 


Outlets in 
Wet Locations 


We have had considerable 

© differences of opinion over 

what is and is not a wet location. 

Would you please answer the follow- 
ing specific questions: 

a. Is the interior space of an ex- 
terior concrete masonry wall a wet 
location? What if the wall is 
painted on the outside with latex 
paint? 

b. If an outlet bow serving an out- 
side light is embedded in an ex- 
terior concrete masonry wall, may 
the box be sheet metal or must it 
be cast? Does the same hold true if 
the wall is concrete? 

c. Does the phrase “exposed to the 
weather’ include such outside loca- 
tions as under a small canopy or 
open porch? (See definition of “wet 
location.” ) 

I have always required cast boxes 
on exterior work, whether surface 
or embedded. Please clarify whether 
this is the instent of the code in 
your opinion.—D.J.N. 


A wet location is defined by 
e the NEC as follows: 

“A location subject to saturation 
with water or other liquids, such as 
locations exposed to weather, wash- 
rooms in garages, and like locations. 
Installations underground or in 
concrete slabs or masonry in direct 
contact with the earth shall be con- 
sidered as wet locations.” 

In reply to question (a), it appears 
obvious that the interior space of 
an exterior concrete masonry wall is 
not a wet location, regardless. of 
protection with latex paint. Such 
an area is not exposed to satura- 
tion with water, such as occurs in 
washrooms of garages, nor is it 
directly exposed to the weather. It 
is protected from the weather by its 
exterior surface. The phrase “ex- 
posed to the weather” is intriguing 
since the definition of weather 
covers the state of the atmosphere 
with respect to cold, heat, rainfall, 
drought, storms, fog, hail, snow, 


‘etc. There are some areas in the 


United States where rainfall is 
either nothing or very small, while 
other areas have a heavy monthly 
rainfall. The use of the word 
“weather” makes no distinction be- 
tween the type of weather involved. 
I believe we all understand the in- 
tent, but it appears to me that the 
definition should cover the intent 
more clearly. I do believe, however, 
that the interior space of a concrete 
masonry wall below grade in direct 
contact with the earth would be 


considered a wet location. This ob- 
servation is based on a literal read- 
ing of the rule, without any con- 
sideration of the extremely dry 
areas which prevail in some areas 
of our country. It would be very 
difficult, if not impractical, for the 
code to cover the various climatic 
conditions which exist in our coun- 
try. It appears to me that the code, 
through the definition of “ap- 
proved,” gives the inspector con- 
siderable latitude to decide the cor- 
rect procedure in line with existing 
circumstances. 


\ 


a3 


Question (b). The provisions of ~ 


Section 370-6 read as follows: 

“Tn damp or wet locations, boxes 
and fittings shall be so placed or 
equipped as to prevent moisture or 
water from entering and accumulat- 
ing within the box or fitting. 
Boxes and fittings installed in wet 
locations shall be weatherproof.” 

It is significant to note that this 
rule makes a distinction between an 
outlet box installed in a damp loca- 
tion and one installed in a wet loca- 
tion. An outlet box installed in a 
damp location is not specifically re- 
quired to be weatherproof as is re- 
quired for wet locations. “‘Weather- 
proof” is defined as follows: “So 
constructed or protected that ex- 
posure to the weather will not inter- 
fere with its successful operation.” 
Raintight is defined as follows: ‘So 
constructed or protected that ex- 
posure to a beating rain will not 
result in the entrance of water.” 

In the case under discussion we 
have an outlet box, embedded in an 
exterior concrete wall covered by a 
lighting fixture. The box itself is 
not directly exposed to the weather 
or a beating rain, but the fixture is 
so exposed. As a result, the fixture 
is required to be raintight, and the 
box is only required to satisfy the 
provisions of Section 370-6 quoted 
above. Reference to UL 57, electric 
lighting fixtures, indicates that a 
fixture intended for outdoor use or 
for use in other wet locations will 


~ 
—~ 5 


be marked to indicate such use. A 


summary of the foregoing rules in- 
dicates to me that a sheet-metal box 
could be used insofar as code rules 
are involved. A typical example is 
the small floodlight fixtures ap- 
proved by UL which are used for 
outside lighting on residential and 
farm properties. Such fixtures are 
designed to be attached to conven- 
tional outlet boxes recessed in the 
wall of the building. 


Question (c). I do not believe 


that a recessed box under a small 


canopy, or an open porch, is con- 
sidered to be in a wet location.— 
B.A.MceD.—9/60/13 
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| Grounded Conductor 


Can service-entrance cable 

© with a covered neutral (un- 
insulated) be used in interior wir- 
ing as a feeder from the service 
entrance equipment to a 115-volt 
distribution panel in a residence 
with the two insulated conductors 
being used as current-carrying con- 
ductors and the covered or unin- 
sulated wire being used as a 


grounding conductor only?— 
R.M.M. 
Yes. The answer to your 


e question will be found in the 
fine-print note in Article 338: 
Sec. 338-3. Use as Branch Circuit 
or Feeders. 
“(a) Service-entrance cables may 
be used in interior wiring sys- 
tems where all the circuit conduc- 


tors of the cable are of the rubber-: 
_ covered or thermoplastic type. 


“(pb)  Service-entrance cables 
without individual insulation on 
the grounded conductor may be 
used only for range, wall-mounted 
oven and counter-mounted cooking 
unit, and clothes dryer circuits, or 
as feeders from a service cabinet 
to supply other buildings, or as 
service-entrance conductors for 
such other buildings, when the fol- 
lowing conditions are met: 

(1) The cable has a final non- 
metallic outer covering. 

(2) The supply is alternating 
current not exceeding 150 
volts to ground.” 

Fine Print Note: 

“The above provisions do not 
intend to deny the use of service 
entrance cable for interior use 
when the fully insulated conductors 
are used for circuit wiring and the 
uninsulated conductor is used for 
equipment grounding purposes.” 

The above note has been inserted 
as a result of Official Interpretation 
No. 419 which read: 

‘Under the intent of Section 
3382 may approved 3-conductor 
service-entrance cable, having two 
insulated conductors and one con- 
ductor without individual insula- 
tion, be used for 2-wire branch 
circuits when the uninsulated con- 


ductor is intended solely for 
grounding purposes? Answer: 
Yes.” 


In all probability your neutral or 
grounded conductor will require 
identification and in a case of this 
kind inspectors usually will allow 
the identification to be done by us- 
ing paint on the neutral as is out- 
lined under Section 200-6. Means of 
Identification of Grounded Con- 
ductors.—R.E.W.—9/60/14 


Conductors in Multiple 


QO Section 310-10 of the NEC 
® states that conductors of 1/0 
and larger may be run in multiple, 
ete. 

Please give me the reason or rea- 
sons why conductors smaller than 
1/0 cannot be run in multiple. 

I have had many inquiries on that 
section and would appreciate an ex- 
planation.—P.B. 


For the convenience of our 

e readers’ the provisions of 

Section 310-10 are quoted as fol- 
lows: 

“Conductors in sizes 1/0 and 
larger may be run in multiple pro- 
vided they are of the same length 
and have the same circular-mil 
area and type of insulation. When 
conductors are run in multiple, 
they shall be arranged at both ends 
in such a manner as to assure equal 
division of the total current be- 
tween all conductors that are in- 
volved.” 

Back in 1930 the rule read as fol- 
lows: ‘Conductors may be placed 
in multiple only by permission of 
the authority enforcing the Code.” 
During the past 30 years the rule 
has been revised on several occa- 
sions. 

Speaking in general, conductors 
run in multiple present a hazard 
when the above qualifications are 
not satisfied. When the parallel 
conductors are not of the same 
length, and the resistances of ter- 
minal connections are unequal, we 
may expect to find unequal resist- 
ances over the parallel path. Since 
the current over each conductor is 
inversely proportional to its resist- 
ance, the conductor having the 
lower resistance will “hog the load,” 
become overloaded, and its maxi- 
mum operating temperature may be 
exceeded. In addition to the haz- 
ard involved, such a condition could 
promote excessive voltage drop. 

If the code did not recognize con- 
ductors 1/0 or larger to be run in 
multiple, it would be impracticable 
to install larger services and feed- 
ers, 700 amps and upward, with in- 
sulated conductors. Outside of the 
provisions of Section 620-12(a) 
covering traveling cables for light- 
ing circuits on elevators, I do not 
believe that the code recognizes the 
use of conductors smaller than 1/0 
to be run in multiple. The code does 
not generally recognize such use 
since there appears to be no oc- 
casion to do so, and it might be 
more difficult to obtain equal re- 
sistances over the parallel paths.— 
B.A.McD.—9/60/15 


NEW! DIE CAST 
COPPER-FREE* 
ALUMINUM 


*by test, 
less than 
} 3 0.4% copper 
| : content 


SPECIFICATION GRADE CON- 
DUIT FITTINGS FOR SEVERE 
INDUSTRIAL ENVIRONMENTS 


1. PEC-9 Epoxy coated inside and 
out, applied after Iridite treat- 
ment, for the ultimate in pro- 
tection against salt spray, acid 
fumes, strong caustics and or- 
ganic liquids. 

2. Copper-free aluminum blank 
covers with stainless steel, re- 
tained screws. 


3. Taper threaded hubs for liquid- 
tight joints. Simultaneously 
tapped for true alignment. 
Smoothly coined integral 
bushings. 


4. Flat back provides roomy in- 
teriors that facilitate wiring and 
is easily drilled for permanent 
mounting. 


Send for bulletin No. 657 
for complete information. 


THE PYLE-NATIONAL 
COMPANY, 1344 N. Kostner 
Avenue, Chicago 51, Illinois 
= District offices and represent- 
atives in principal cities of the 
United States. ® Manufactured 
in Canada by Pyle-National 
(Canada) Ltd., Toronto 15. 


CONNECTORS @ LIGHTING FIXTURES @ CIRCUIT CONTROLS 
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3-PHASE POWER 


from 


SINGLE PHASE 


with 


Gdd-W-Phase’ 


OME 
AIR CONDITIONING 
AND WORKSHOPS 
No three phase wiring 
necessary. The 
Add-A-Phase opens 
the air conditioning 
market to you. 


INDUSTRY 


Location may make 
three phase wiring 
prohibitive. The Add-A- 
Phase permits use of 
3-Phase equipment |. 
without 3-Phase wiring. 


’ FARMS... 
IRRIGATION 
naccessable locations 
ictate an Add-A-Phase. 
~ Modern “automated” 
farm may require 

multiple Add-A-Phase 
nstallations. 


WATER WORKS 
... SEWAGE | 


Rural expansion assures 
a growing market for 
the Add-A-Phase. No 

loss of workpower 
with the Add-A-Phase. 


= oil field pumping 
proves durability of 
; Add-A-Phase without 
maintenance calls. 


&dd-A-Phase’ 
POWER CONVERTER 
100% rated load i 
Unity Power Factor . ; 
Balanced Currents 

No loss of Work Power 


U ADD-A-PHASE Dept. ECM-9 
Div. System Analyzer Corp., Nokomis, Illinois 


| Gentlemen: Please send, without obligation, com- 
plete details on your ADD-A-PHASE Power Converter. 


Title. 


| Name. 
| Company. 


| 
| 
I 
I 
| 
| 
| Address. 
| 
| 
| 
| 
| 


| City. _Zone. 
[estates 


SEE FOR YOURSELF .. . package 
includes many case histories of the 
success of the Add-A-Phase... 
years of trouble free use. IF YOU 
HAVE A SPECIFIC ELECTRIC POWER | 
PROBLEM GIVE US THE DETAILS | 
FOR RECOMMENDATION. 


ESTIMATING FORUM—IV 


job was entitled to a lower over- 
head than the hospital project. 
Jones’ revised estimate for the 
industrial project is shown in Fig. 
5. Note that he now used overhead 
markups of 7% on material and 
25% on labor instead of the 8% 
and 30% figures applied to his 


original estimates for both the hos- — 


pital and industrial bids, His re- 
vised estimated “sell price” for the 
industrial job was within $54 of the 
low bidder’s estimated sell price. 
To meet the low bid, Jones’ actual 
sell price was less than 1% under 
his revised estimate. 


FIG. 2—LOW BIDDER’S HOSPITAL ESTIMATE 


Material—purchase price............. 


Labor—payroll 


Total base cost..... 
Direct job expense 


Total direct job cost 
Overhead 


Complete installation cost......... 


Profit 


Estimated sell price 
Bid Price $27,750 


$10,500 
10,800 


$21,300 
639 


$21,939 
3,291 


$25 , 230 
2,523 


$27 ,753 


FIG. 3—JONES’ ORIGINAL INDUSTRIAL PROJECT ESTIMATE 


Base costs (material purchase)......... 
Direct job expense (material).......... 
Direct job expense (labor)............. 


Return 


Sell price—Material............ 
Sell price—Labor.2) a0. .e ee 


Estimated sell price—The Job......... 


Bid Price $26,600 


MATERIAL LABOR 

.... $12,600 Payroll $8,000 
27% 252 
6% 480 

$13,332 $8,000 

8% 1,067 30% 2,400 

Ta DAL OOD $10,400 

5% 720 10% 1,040 

as eee RO TALL. $11,440 
BoeG 11,440 
CR 2On D5: 


FIG. 4—LOW BIDDER’S INDUSTRIAL PROJECT ESTIMATE 


Material—purchase price............. 
ligbor——payrolliy sere a 


Total base‘cosfiieeae soe one 
Direct job expenses................. 


Total direct job cost............. 
Overhead i..5\...55:, ween ae ene enes 


Complete installation cost......... 


Profit 


Estimated sell price.............. 


Bid Price $25,750 


$12,600 


FIG. 5— JONES’ REVISED INDUSTRIAL PROJECT ESTIMATE 


Base costs (material purchase)........ 
Direct job expense (material).......... 
Direct job expense (labor)... .....4... 


Overhead 5:05.42 ee Ue 


Complete job costs.............. 
Return. 0.2.5.5 einen eee ee 


Sell price—Material......... aCe 
Sell price—tabor..............5- 


Estimated sell price—The Job......... 


MATERIAL LABOR 

Pin 12,000 Payroll $8,000 
27% 252 
6% 480 

$13,332 $8,000 

7% 932 25% 2,000 

ose $14,264 $10,000 

5% 713 10% 1,000 

ae EZ erg $11,000 
se 11,000 
SES 255977 


Actual Price to Meet Low Bid—$25,750 
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BULLETIN 


ae 
SSUR 
SWITCH. 


RANGE 


CATALOG NO. _ - 
836TJ7-L> iy 1 7 | 
DIFFERENTIAL 25TO 125 ps5; | 
MAX. LINE PRESSURE 900 Pg) _ 


Bre MAXIMUM AMPERES 
VOLTS MAKE BREAK 


4 


ALLEN-BRADLE 


OILTIGHT 


Pressure Switches 


provide consistent accuracy Bulletin 836 Style T : 
and maximum reliability Oiltight Pressure Switch | 


These rugged Allen-Bradley Bulletin 836 Style T oiltight pres- 
sure switches are specifically designed to take the punishment 
of hard, day-in and day-out industrial use. The die-cast alumi- 
num housing is completely sealed. Oil cannot get in and foul 
the contacts—even when it flows over the enclosure in a con- 
tinuous stream. The precision switch mechanism insures ex- 
treme accuracy of repeatability. An extremely important fea- 
ture lies in the “snap action’’ of this switch—it maintains its 
normal contact pressure up to the instant of switchover—re- 
gardless of how slowly the trip point is approached. Contact 
chatter—which means unreliable operation—is impossible, and 
contact life is greatly increased. The contact block has two 
isolated circuits with one N.O. and one N.C. set of contacts. 

Both the operating pressure and the differential are adjust- 
able. The pressure is externally adjustable with the setting 
shown on a calibrated scale, and a trip indicator shows the 
operating point. These A-B quality controls are made for op- 
erating at pressures up to 5000 psi. Write for full details. 


Allen-Bradley Co., 1316 S, Second St., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 


$2-60-MR 


built to provide millions 
of trouble free operations 


An astounding claim but true! The secret of this 
remarkable operating life of Allen-Bradley high 
voltage air break starters is found in the ex- 
tremely short contact travel—it’s only 3”. Thus, 
pounding and contact wear are reduced to a 
minimum. In addition, contactors in A-B high 
voltage starters have only ONE moving part. 
It’s the same simple solenoid design that has 
proved good for millions of trouble free opera- 
tions in A-B low voltage starters. And like A-B 
low voltage starters, the double break, silver alloy 
contacts never need maintenance. For complete 
details on Allen-Bradley high voltage starters, 
send for Publication 6080. 


FEATURES OF THE ALLEN-BRADLEY 
RUGGED SOLENOID AIR BREAK CONTACTOR 


bell 
ONE MOVING Coe 
PART ' ONLY 3/8” 
All trouble-causing > 


nivetsppine, and Reduced impact 


; : and poundin 3/8” 
flexible jumpers outonide cour i" 
are eliminated. 


operating ie. = 


: DOUBLE BREAK FAST ARC - fin 
: CONTACTS SUPPRESSION 
- of silver alloy New blowout 
completely elimi- design, new arc ] 
nate the need chutes molded 
Full Voltage Induction for contact of arc resistant 
Motor Starter maintenance. material. 


Bulletin 1159 


ALLEN -BRADLEY 


Member of NEMA 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. © In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 
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In the News 


How You Can Help to Improve The NEC 


existing code rule is too weak or too strict. Or perhaps 


Do you have a pet code subject? Maybe you feel an 


the code doesn’t cover your idea at all. Here’s how you 


—as an individual—can do something about it. 


trical industry don’t realize that 
individuals can submit their 
| proposals for changes to the NEC. 

And these proposals will be given 

the same consideration as those 

‘submitted by the many organized 
_ electrical groups who have so ca- 
| pably contributed to the betterment 
of the code. 

However, according to the latest 
code timetable, proposals by indi- 
: viduals must be submitted on or 
before December 1, 1960 to be con- 
sidered for adoption in the 1962 
edition of the NEC. Therefore, the 
time to act is now. 

Included in this article is an 
up-to-date list of the names and ad- 
dresses of the code panel chairmen, 
and the president and secretary of 
the Electrical Section of the NFPA. 
In addition, a flow chart indicates 
how a proposal is handled through 
the various panels and committees 
to eventual adoption in the next 


Te many members of the elec- 


code edition; that is, if a proposal ~ 


*s worthy. 
| Before writing down your code 
_ proposal, check it against the type 
that usually catches the eye of the 
NE Code-makers. 

1. One should bear in-mind that 
the NEC is a minimum. safety 
standard, and all proposals should 
be predicated on this assumption. 

2. Each proposal should include 
the reason why a code change is 
necessary. This would include sup- 
porting evidence or documentary 
evidence to justify a change. Or it 
might be a case history of an elec- 
trical equipment failure which has 
caused an injury or fire, and there 
is no present code rule covering the 
situation. All members of the 
NE Code-making panels serve vol- 
untarily and without remuneration. 
We can help them immensely if, as 
individuals or associations, we fol- 


low these two major considerations 
in submitting proposals for code 
changes. 

Now, if you have a code revision 
that measures up to these two 
points, the first step is to write it 
up and send it to: 


Merwin M. Brandon, Chairman, 
NEC Correlating Committee 
Underwriters’ Laboratories, Inc. 
207 East Ohio St., Chicago 11, 

Til. 
A copy of this letter should be 


sent to: 


Proposal of Individual-Contractor, 
Inspector, Engineer and others. 


Proposal to M.M. 
Brandon by 12/1/60. 


Proposal to Frank 
Stetka by 12/1/60. 


by 12/1/60. 


4/15/61. 


Proposal to Code Panel Chairman 


Proposal is studied by appropriate 
Code Panel from 1/1/61 to 


Panel reports on proposal to Corre- 
lating Committee - 4/15/61. 


Correlating Committee makes in- 
formal report on proposal to Elec- 
trical Sections NFPA- 5/15/61 


Study period by 


2/15/62. 


Panel reports on proposal pub- 
lished and distributed to Electri- 
cal Section members and others 
7/1/61{(PREPRINT ) 


Final report on proposal by 
Panel to Correlating Committee — 


Correlating Committee submits 
proposed changes to, NFPA for 
printing and publication-3/15/62 


NFPA issues ADVANCED REPORT 
with all proposed changes to 

Electrical Section members and 
NFPA organization members-4/15/62 


electrical groups 
7/1/61 to 12/1/61 


Recommendations to Panel 
Chairmen with copies to 
Brandon and Stetka 


Review of proposals by 
Electrical Section mem- 
bers, and action by NFPA 
annual meeting.NFPA 
submits new NEC to 
ASA for approval as 
American Standard, - 
5/14/62 


NEC- 9/62 


Publication of 1962 
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SOLID COIL 
BLOCKING PIECES 


VENTILATION 
DUCTS 


“Designed for durability and compactness. .. 
maximum cooling with ventilated construction | 


What makes a good dry type transformer? Sturdy clamping construc- 
tion assures ample damping of core vibration, and complete air-flow 
ventilation between core and coils provides years of trouble-free service 
under continuous operation. Hevi-Duty Dry Type Transformers— 
single and three-phase up to 3000 KVA—give you all this plus extremely 
low decibel ratings. 


HEAVY CORE CLAMPING CHANNELS 


Core is tightly clamped between steel weldments which help to main- 
tain quiet operation. 


SOLID COIL BLOCKING 


Coils are rigidly blocked with individual pressure blocks to withstand 
internal stresses, and provide protection against load short circuits 
and lightning or switching surges. 


STEP-CORE CONSTRUCTION WITH VENTILATING DUCTS 


The air flow through cooling ducts between core and coil base assures 
minimum temperature rise in the center leg as well as on outside legs. 


@ Step-core construction and individual pressure blocking pieces are 
standard features on all Hevi-Duty transformers. You can be sure of 
obtaining these features by specifying “STEPPED CORE CONSTRUCTION 
REQUIRED, WITH INDIVIDUAL COIL PRESSURE BLOCKING PIECES.” 


For more information 
on Hevi-Duty Dry 

Type Transformer 
design features, write for 


Bye Bulletins 100 and 200. 
A DIVISION OF iC] — BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel + Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 


JACK L. BLACKLEDGE has been named 
executive director of the Electrical League 
of New York Inc., succeeding Don E. 
Rosenthal, who has moved to California. 
Over a period of 36 years Blackledge has 
been employed in a number of industry 
positions including manufacturing, distri- 
bution and electrical construction. For 
the past year he has been managing a 
group of electrical supply houses in up- 
state New York. 


Frank Stetka, Secretary, 

NEC Correlating Committee 

612 North Michigan Ave. 

Chicago, Ill. 

And while not required, it is a 
good idea to send a copy of the pro- 
posal to the chairman of the appro- 
priate code-making panel. The panel 
chairmen, their addresses, and the 
code articles that come under their 
jurisdiction are as follows: 


NE Code-Making Panel Chairmen 


Panel on Introduction—Article 
90. D. L. Johnson, 309 City Hall, 
Atlanta 3, Ga. 

Panel No. 1—Articles 100-110. 
Kent Stiner, BullDog Electrical 
Products, Box 177, Detroit 22, 
Mich. 

Panel No. 2—Articles 200, 210, 
215, 220, 700. H. H. Watson, Gen- 
eral Electric Co., 1285 Boston 
Ave., Bridgeport 2, Conn. 

Panel No. 3—Articles 230, 600, 
730. O. K. Coleman, Edison Elee- 
tric Institute, P. O. Box 705, Lafa- 
yette, Ind. 

Panel No. 4—Articles 240. R. L. 
Lloyd, National Bureau of Stand- 
ards, Rm. 4042, Industrial Bldg., 
Washington 25, D. C. 

Panel No. 5—Articles 250, 280. 
L. S. Inskip, Bell Telephone Lab- 
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WireworD 


DEPT. EO-9 « HARTFORD 10, CONNECTICUT : 


REVOLUTIONARY NEW 


WAY TO CONNECT WIRES 


i STRIP WIRE coors Se 


a INSERT WIRE & 


Suddenly outmoded are tools, tape, twisting, 
and tucking of excess wire. 


Wires cannot pull out of — nor work loose 
from — the handsome red thermoplastic 
Wiremold Wire Connector, which measures 
1-5/16” x 1/2” x 5/16” and even has a strip 
gage molded into it. 


No slack is needed for any T-splice, so Plug- 
mold now becomes even easier to install and 
can save more time on every job. 


Connects as many as four No. 14 or No. 12 


conductors. UL listed, of course. 


Included with every Plugmold wired section 
and every package of Snapicoil. 


Wiremold Wire Connectors can be bought in 
cartons of 10 or 50. At Wiremold distrib- 
utors. Now. 
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For the average industrial user, approxi- 
mately 10 cents of every dollar spent for 
light goes for lamps; approximately 20 cents 
goes for maintenance labor; and about 70 
cents goes for electric power. 


HERE’S WHERE 
;, THE MONEY GOES 


A 200 watt incandescent lamp produces ap- 
proximately 3800 lumens. Two 100 watt 
incandescent lamps produce approximately 
3400 lumens — about 10% less light. 


LIGHT AS INCANDESCENTS 


About 7.5% of the electrical 
energy consumed by a typical 
40 watt incandescent lamp is 
produced as light. In a typical 
40 watt fluorescent lamp, the 
percentage is about 20.5. In 
both types, the remainder of 
the electrical energy is heat loss. 


aren ae 


CHAMPION LAMP QUALITY 


al 


W\oG =e 


R199 worm”! 
wy wepnnwr Checks and counter checks 
20! parser ee at each step of production guard the 


quality and uniformity of Champion 
lamps. Result: you get all the light you pay for 
when you use Champions. 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT + YOUR BEST BUY IN LAMPS 


ATTENDING the meetings of the New 
York State Electrical Contractors and 
Dealers, Inc. at Whiteface Inn were Sam- 
uel Gold, Jandous Electric Construction 
Corp., New York; John Doris, John Doris, 
Inc., New York City; and C. A. Mulligan, 
Charles-A. Mulligan, Inc., Central Islip, 
NLY. = 


oratories, Inc., Murray Hill, N. J. 

Panel No. 6—Articles 300, 310, 
400. H. R. Stevenson, Detroit Edi- 
son Co., 2000 Second Blvd., Detroit 
26, Mich. 

Panel No. 7—Articles 320, 324, 
328, 330, 334, 336,°338, d09mmoaa: 
344, 390. Joseph Whitner, South- 
Eastern Underwriters Association, 
Box 5048, Atlanta, Ga. 

Panel No. 8—Articles 346, 348, 
350, 351, 352, 358, 354, 356, 358, 
362, 364. W. R. Volheye, Bureau 
of Labor, 1216 8. W. Hall St., Port- 
land 1, Oregon. 

Panel No. 9—Articles 370, 373, 
374, 380, 384. W. P. Hogan, Jr., 
Chief Electrical Inspector, City of 
Chicago, 321 N. La Salle St., 4th 
floor, Chicago 10, Ill. 

Panel No. 10—Articles 402, 410, 
422. Buford Martin, Electrical De- 
velopment Branch of Tennessee 
Valley Authority, 417 Edney Bldg., 
Chattanooga, Tenn. 

Panel No. 11—Articles 430, 445. 
Richard W. Osborn, Osborn Elec- 
tric Company, 5516 S. Kingshigh- 
way, St. Louis 9, Mo. 

Panel No. 12—Articles 610, 620, 
630, 670. E. E. Carlton, California 
Div. of Industrial Safety, 965 Mis- 
sion St., San Francisco 3, Calif. 

Panel No. 13—Articles 450, 460, 
470, 710. C. F. Hedlund, Factory 
Mutual Engineering Div., P. O. 
Box 510, Norwood, Mass. 

Panel No. 14—Articles 480, 500- 
503, 510-517. F. J. Zeleny, Western 
Regional Office, Factory Insurance 
Association, 175 W. Jackson Blvd., 
Chicago 4, Illinois. 

Panel No. 15—Articles 520, 530, 
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Now... from the 


company that created — 


the tapes used in 


PN POLE EE Be Ve on oS, Be, — 
Ries. ARS Y 


MYSTIK BRAND 


a plastic electrical tape of SUPERIOR QUALITY! 


Mystik Branp Plastic Electrical Tape is made by the 
same company that introduced silicone adhesives—the 
company that created the hi-low temperature tapes used 
in the U. S. satellite and missile program. Here’s a tape 
you know you can count on! 

Mystik No. 6407 offers some important advantages you 
ought to hear about. It’s easy to use—sticks quickly and 
conforms readily to irregular surfaces. Saves you taping 


MYSTIK ADHESIVE PRODUCTS, INC. 


2635 N. KILDARE AVE. 


time. No. 6407 offers high dielectric strength and laughs 
off oil, acids, alkalies, weather and wear. Seals tight as a 
drum—assures trouble-free performance on every job. 


* * %* 


Call your electrical wholesaler today. Insist on Mystik 
Brand 6407 Plastic Electrical Tape—now packed in a 
handy, protective can. You'll always be glad you did! 


e CHICAGO 39 
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There’s a Royal ‘“POWR-KORD” 


for every need: 
@ RUBBER or VINYL 
® BLACK or RED (rubber) 
@ RED or YELLOW (vinyl) 


® HANDY LENGTHS — from 10’ to 100’ 


@ IN THESE TYPES and SIZES: 


#18 and #16 SJ — 2- and 3-conductor 


#18 thru #12 S — 2-conductor 
#14 and #12 S — 3-conductor 
#18 and #16 SJT — 2-conductor 


« an associate of 


— 218 
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extensions 


Here’s the kind of rugged con- | 


struction that pays off on the job: 
MOLDED-ON caps and connectors, 
— built-in strain reliefs — Royal- 
quality cord — heavy brass blades 
and double-wipe contacts —locked- 
in-place molded construction... 
and FULLY UL LISTED! 


Next time you’re ordering elec- 
trical supplies from your whole- 
saler, be sure to include Royal 
“POWR-KORDS”. 


ROYAL ELECTRIC CORPORATION 
Pawtucket, Rhode Island 


In Canada: Royal Electric Company (Quebec) Ltd. 
Pointe-Claire, Quebec 


.-. the all-quality line of | 
all-purpose heavy-duty | 


| 
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WINNER of first prize in the commercial 
classification of the IES Applied Lighting 
Competition, New York Secticn, was Noel 
Florence (left), luminaire designer for 
Lightolier, Inc., New York City, receiving 
check and congratulations from Ray L 
Smart, IES Vice President, Northeastern 
Region, and illuminating engineer, Boston 
Ediscn Co., Boston. The award was based 
cn the lighting of the new Time and Life | 
Building, sat Sixth Avenue and 50th 
Street, New York City. 


540, 640, 650, 810. K. S. Geiges, 
Underwriters’ Laboratories, Ince., 
1655 Scott Lane, Santa Clara, Calif. 

Panel No. 16—Articles 720, 725, 
800. F. T. Wright, Underwriters’ 
Laboratories, Inc., 161 Sixth Ave., 
New York 13, N. Y. 

Panel No. 17—Articles 660, 665. 
M. G. Folkes, Chief Electrical In- 
spector, 306 City Hall Annex, Rich- 
mond 19, Va. 

Any contribution you can make 
regarding improved code changes 
will result in a_better-accepted, 
higher-regarded, up-to-date NEC. 
Increased interest shown in any 
standard can only bring about im- 
provement and better understand- 
ing. 


NYBFU Extends 
Effective Date of 
N-| Breakers 


Carlton E. Schaad, State Super- 
intendent of the New York Board 
of Fire Underwriters, Bureau of 
Electricity, has announced that the 
mandatory compliance of Section 
240-25 (g), 1959 NEC, will be ex- 
tended to January 1, 1961 in the 
State of New York. 

While the effective date of com- 
pliance for non-interchangeable cir- 
cuit breakers is stated as July 1, 
1960 in the 1959 NEC, several prob- 
lems relating to revised UL stand- 
ards and manufacturing schedules 
have justified the extension. 

The NYBFU thought that the 
date of January 1, 1961 would be 


“ie ae : 


Do you know that electrical system losses amount to more than four 
hundred million dollars annually? Research shows that these losses 
can be drastically reduced by improving the dissipation of heat from 
conductors under load. The most efficient and economical way to ac- 
complish this is with inorganic Transite® Ducts. 

Tests prove that asbestos-cement Transite Ducts can actually have 
as much as 110.6% greater heat-carrying ability than organic ducts. 
This means that when a conductor is supplying a given load, its tem- 
perature will be substantially lower in Transite. These cooler cables 
result in lower electrical resistance with correspondingly lower I?R 
losses. At a $20/KW cost, this can save you as much as $8.20 per 
thousand feet a year. Lower operating temperatures mean longer 
cable life and more reliable service, too! 

Because of their 10’ lengths and speedy coupling method, Transite 


Ducts can be installed at the lowest cost. Get the full story by writing 
Johns-Manville, Box 14, ECM-9, New York 16, N. Y. In Canada: Port 
Credit, Ontario. 
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J OHNS-MANVILLE 


JOUNS-MANVILLE 


PRODUCTS 


NEW BULLETIN FREE... 


Gives weights, sizes and per- 
formance features of Standard’s 
dry type line. 


¥Y TYPE TRANSFORMERS 
FOR LIGHT, PRWER AND COMTROL 


BOAT TR NEMA HO ASA SPCCHICATIORS 


ek eed 


TRE STSHORRE % 


OHS, Dae 


Standard dry type transformers 
for light, power and control are 
designed for service wherever equip- 
ment is required in hazardous areas. 
Most major oil companies use them. 
Standard’s compound fills the entire 


case, hardens and seals out lint, dust 


and dirt. They cut noise levels, im- 
prove regulation, reduce temperature 
rise and are lighter in weight and 
smaller in size. 

Get the facts today from your near- 
by Standard representative or write 
directly to us. 


EXPRESS 2-1563 * WARREN, OHIO 
"WHEREVER THERE IS POWER" 
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FATHER AND SON, Herbert F. Janick 
and J. David Janick of T. H. Green Elec- 
tric Co., Inc , Rochester, N. Y., attended 
the convention of the New York State 
Electrical Contractors and Dealers, Inc. 
at Whiteface Inn. 


logical as the effective date to start 
using N-I circuit breakers, because 
this is the same date that the NEC 
will require the installation of Type 
S plug fuses and fuseholders. And 
since both CBs and fuses perform 
the same function as overcurrent 
devices, it is reasonable to assume 
that it would be more equitable to 
start the enforcement of both at the 
same time. 


Non-interchangeable circuit 


breakers and Type S fuses have one 
basic difference in code application. 
Type S fuses and fuseholders will 
be required in any type of occu- 
pancy in range classifications of 
0-15 amps and 16-30 amps. On the 
other hand, N-I circuit breakers 
will be required only in residential 
occupancies, or other occupancies 
where proper maintenance and su- 
pervision do not exist, and they will 
be required only for lighting and 
appliance branch circuits in range 
classifications of 0-20 amps, 21-50 
amps, and 51-100 amps. 

The NYBFU covers the vast ma- 
jority of electrical inspections in 
the State of New York, and their 
action concerning N-I circuit break- 
ers is a pattern similar to that 
being followed by a number of east- 
ern inspection authorities. 


Chicago Contractors 
Push Separate Bid Plan 


Mechanical specialty contractors 
in Chicago are planning to give 
bid-shopping and _ bid-peddling a 
rough time. For years, these twin- 
evils of the single contract method 
of bidding building construction 
work have been a thorn in the side 
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Safety Mineral Insulated Cable for a greater variety 
of 600 v applications than any other wiring system* 


MI Water Resistance: Impervious to water, steam, oils and-solvents, — 
MI is ideally suited for installations where these factors cause ordi- 
nary cables to break down. MI has helped eliminate costly shut- 
downs in dairies and food processing plants where washdowns are a 
daily. function. MI Heat Resistance: Unlike any other cable system, 
the limiting factor for MI heat exposure is the copper components — 
of the cable. The magnesium oxide insulation is heat-stable until — 
well over twice the melting point of copper (1083C). With an MI 
system as opposed to conduit there is no-need for circuitous routing 
to avoid contact with boilers, machines and other sources of heat. — 
Cable operating temperature is 2500, but standard general | 
application (Type 0) and hazardous areas (Type H) seals are 
limited to 85C. MI Flexibility: No need for factory-made conduit — 
bends...MI can be hand formed on the job and easily clipped into 
position. MI is able to withstand a | 

severe twisting, bending 

and deforming pres- 
sures because the con- 
ductors cannot shift 
within the highly 
compressed magne- 
sium oxide insula- 
tion. For a copy of 
our new MI cata- 
log, write General 
Cable Corporation, 
730 Third Avenue, 
New York 17, N.Y. 
Manufacturers of MI \ * 
Cable since 1941. Mineral ™“ 
Insulated Cable Division 
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WILL YOUR “GROUNDS” CARRY IT? 


During seasons of electrical storms, a careful program of checking all ground 
connections may save your company serious outages and property damage. Nine 
tenths of industrial lightning damage is reported to be on vital electrical equip- 
ment—motors, generators, transformers. Experience shows that ground resistance 
does not remain constant. Tests should be made at least once a year, and high 
ground resistance corrected. 


| Do You Have This Information File on Grounding? 


The James G. Biddle Co. File 25 is an excellent 
fund of information on grounding problems. It 
includes a Manual on Ground Resistance Test- 
ing, and Bulletins on “Grounding Electric 
Circuits Effectively” and “Grounding Principles 
and Practices Applied to Industrial Plants.” 

USE THE MEGGER® GROUND TESTER 
To test ground connections, the easiest, quickest, 
and most dependable method is the use of the 
Megger Ground Tester with its own hand gene- 
rator for current supply. Reading the resistance 
value is as easy as reading a voltmeter—directly 
in ohms. Only one set of connections, one opera- 
tion, without any calculations. Each instrument 
is self-contained, rugged, and portable. Its cost 
is a small fraction of the savings resulting from 
adequate grounding protection. 

Write for Ground Testing File 25-ECM. 
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JAMES G. BIDDLE CO. 


Electrical & Speed Measuring Instruments 
1315 ARCH STREET e PHILADELPHIA 7, PA. 


SPEAKERS on Utility day at the conven- 
tion of the New York State Association 
of Electrical Contractors and Dealers, Inc., 
held at Whiteface Inn were C. W. Mey- 
trott, vice president, Consolidated Edison 
Company of New York, Inc., N. Y.; W. A. 
Lyons, yice president, New York State 
Electri¢é and~Gas Corporation, Bingham- 
ton, N. Y.; A. C. Sugden, engineering 
manager, Long Island Lighting Co., Min- 
eola, N. Y.; and J. E. Doolittle, vice presi- 
dent, Central Hudson Gas and Electric 
Corp., Poughkeepsie, N. Y. 


of the mechanical contracting in- 
dustry. With the progressive in- 
crease in size, complexity and cost 
of mechanical work, these practices 
have become much more serious. 
Reputable sources indicate that it 
is now possible for a bid-shopping 
general contractor to “auction off” 
from 40% to 70% of the total build- 
ing construction cost to bid-peddling 
mechanical subcontractors. This 
compares to what was once a 10% 
to 15% slice of building costs. 

Building owners seldom, if ever, 
benefit from the auction savings 
which generally accrue to the prime 
contractor and may end up with 
inferior workmanship and materials 
as a result of the economic squeeze 
on the successful bid-peddling sub- 
contractors. On top of that, prime 
contractors may add a “handling 
charge’ to the cost of each sub- 
contract negotiated in addition to 
a justifiable coordinating fee. 

This is the gist of the single-bid 
evils contained in a preface to the 
Chicago Plan for Separate Mechan- 
ical Specialty Contracting Bids. It 
was developed and approved after 
three years of intensive study and 
survey by the Coordinating Com- 
mittee of Mechanical Specialty Con- 
tractors Associations of Chicago 
(electrical, mechanical, plumbing, 
ventilating and air conditioning). 
A questionnaire survey of archi- 
tects in the Chicago area about two 
years ago received an extraordinary 
48% response. A significant 71% 
of the architects replying favored 
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CUTAWAY SECTION of Type 
U. A. Sealtite shows tough 
polyvinyl chloride jacket 
over flexible metal core. 
Copper conductor wound 
spirally inside conduit pro- 


LISTED UNDER LABEL SERVICE PROGRAM vides positive ground. 
OF UNDERWRITERS’ LABORATORIES, INC. 


FLEXIBLE, LIQUID-TIGHT CONDUIT 


in ANACON DA product 


4” Sealtite flexible, 
liquid-tight conduit 


guards plant's 


main power supply 


At the Thatcher Glass Manufacturing Co. in 
Elmira, N. Y., Sealtite conduit protects wires 
carrying the plant's 6600 v, three-phase power 
supply between the air circuit breaker and two 
banks of distribution transformers. The 40-foot 
length of 4” I.D. Sealtite being liquid tight 
protects the wiring from the elements — being 
flexible, it greatly simplifies installation. 

For even the roughest day-in, day-out 
weather doesn’t faze this flexible, liquid-tight 
conduit. The tough, extruded polyvinyl jacket 
proves itself in arctic cold and tropical heat. It 
resists moisture, dirt — even salt spray and cor- 
rosive chemical fumes. Its flexibility absorbs 
vibration. These are some of the reasons why 
Sealtite often outlasts rigid conduit — why you 
should use it the next time you need the utmost 
in wiring protection. 

WHERE TO GET SEALTITE — Electrical Wholesalers 
stock Types U.A. and E.F. Sealtite in easy-to- 
handle coils, in black or gray. Be certain you 
ask for and get the quality conduit marked 
“Sealtite” and “Anaconda” on the cover. Buy it 
in long lengths on reels or in cartons and cut it 
on the job without waste. Your wholesaler also 
stocks liquid-tight connectors. Free Booklet 
S-542 gives full information on Sealtite. Write: 
Anaconda Metal Hose Division, The American 
Brass Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass Ltd., New 
Toronto, Ont. Sealtite is approved by Canadian 
Standards Association, 60138 
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Fire detection is hig. business! 
Cash in now with Kidde equipment! 


For years, schools, public buildings, businesses and 
homes have been waiting for an inexpensive, depend- 
able fire detection system approved by U.L. and F.M. 
Now you can sell them this vital detection system at a 
reasonable price. When you sell a Kidde fire detection 
system and install it yourself, there are thousands of 
dollars in potential profits for you. 


And, selling Kidde, you can be sure that you’re selling 
quality. For more than 30 years, Kidde has been the 
leader in fire safety. It’s aname you and your customers 
can trust! 


Find out more about Kidde fire detection components— 
and how you can use them to cash in on these most prof- 
itable markets! For more details, write Kidde today. 


Kidde Fyrindex detectors. Self-resetting, fast-acting, easy 
to install. Fixed-temperature units each protect up to 225 
sq. ft. Rate-of-temperature-rise models protect to 900 sq. ft. 
Combination rate-of-rise, fixed-temperature units each pro- 
tect 2500 square feet. All U.L. and/or F.M. approved. 


Control, rectifier, zone 
annunciator panels con- 
tained in one cabinet. 
Monitors up to ten zones. 
12 or 24 y., de. 


Kidde weatherproof 
alarm bells — 6”, 8”, 
and 10” diameter. 


U.L.-approved. 
Kidde Ultrasonic & Detection Alarms, Inc. 


idde 
a Roos 985 Brighton Road, Clifton, New Jersey 


A Subsidiary of Walter Kidde & Company, Inc., Belleville 9, N. J. 


Manual alarm pull for 
one or more stations. 
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PENNSYLVANIANS attending NISA‘s 
annual convention in Miami Beach early 
in May were (I to r): Ralph Kufen, Kufen 
Electric Motors, Warminster, Pa.; John H. 
Boyer, General Electrical Service Co., Inc., 
Harrisburg, Pa.; and George McDaniels, 
Kufen Electric Motors, Warminster, Pa. 


separate bids and nearly half of 
them added their own comments 
about bidding procedures in the 
building construction industry. And 
the Committee notes that many 
general contractors, individually if 
not collectively, have come to realize 
that there is considerable merit in 
bid separation from the standpoint 
of the general contractor. 


The Chicago Plan 


Chicago’s bid-separation plan is 
simple and straight-forward. It 
recommends the following five-step 
bidding procedure: 

1. Preparation of separate-spec- 
ifications for each of these four 
categories of mechanical specialty 
work: 

a. Plumbing and sewerage. 

b. Heating, piping, refrigeration 
and automatic temperature control 
systems. 

ce. Ventilation and distribution 
systems for conditioned air. 

d. Electrical installations. 

2. Taking of separate bids from 
reputable contractors on each of 
these four classes of work. 

3. Letting of separate contracts 
to the low bidder, if qualified, in 
each category. 

4. Provision for optional assign- 
ment of mechanical specialty con- 
tracts. 

5. Stipulation of direct pay- 
ments to mechanical specialty con- 
tractors, in the event these con- 
tracts are assigned. 

The optional assignment recom- 
mendation covers those instances 
where it may be preferable to place 
all coordination and supervision 
under the general contractor. Then 
the mechanical contracts, after they 
have been awarded, would be as- 
signed to the general contractor. If 
this is contemplated, the original 
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Meet a new kind of Huot cent fixture. Its name: Corona. You'll find it specified by archi- 
tects and engineers wherever there is call for a fixture that is decorative as well as functional. 
A finely crafted walnut frame surrounds the diffusing pane, while birch baffles cut a pleasing mod- 
ular pattern across its surface. The effect is warm...friendly...informal. Although contemporary 
in styling, Corona is completely harmonious. with traditional interiors, both residential and 


commercial. Optically, it is all that you might expect in a fine lighting instrument engineered 
by Lightolier. Surface or stem mounted, in four sizes: 54” x 54”, 30" x 30", 32" x 54”, 160" x 54”, 


FLUORESCENTS FRAMED IN FINE WOOD 


To learn more about Corona and other surface and pendant fixtures, write today for a complete brochure to Dept. EC9 


LIi@GehitTOLIER i 


Jersey City 5, New Jersey Showrooms: New York, Chicago, Dallas, Los Angeles + for a better way of Light 


Corona is stocked by these Authorized Licuro.irr Distributors: 


en Elec, Sup. Co. 
ALASKA 
Anchorage: 
Northern Supply Co. 
ARIZONA 
Phoenix: 

Brown Wholesale Elec. 
Tucson: 

Beacon Ltg. Fix. Co. 
ARKANSAS 

Little Rock: 

Adcock Ltg. & Sup. 
CALIFORNIA 

San Francisco: 
California Elec. Sup. Co. 
COLORADO 


Denver: 
Central Elec. Sup. Co. 
CONNECTICUT ~ 


Bridgeport: 
B. M. Tower Co., Inc. 


Hartford: 

Beacon Light & Sup. Co, 
lew Haven: 

Grand Light & Sup. Co, 

New London: 

United Elbe Sup. Co. 


Starbuck Sp: Sprague Co, 
Suburban Supply Co, 


DISTRICT OF 
COLUMBIA 
Washington: 
Maurice Elec, Sup. Co. 


National Elec, Wholesalers 


Pape: 


fare 's Whise, Hdwe. Co. 


GEORGIA 
Atlanta: 
Electrical Wholesalers 
Noland Co. 


HAWAIL 
Honolulu: 


Hawafian Light & Sup. Co. 


ILLINOIS 

Chicago: 

Efengee Elec. Sup. Co. 
Englewood Elec. Sup. Co. 
Harlo Elec. Sup. Co. Inc. 
Hyland Elec. Sup, Co, 
Metropolitan Elec. Sup. 
Steiner Elec. Co. 
Wholesale Elec. Sup. Co. 
Elgin: 

Fox Elec. Sup. Co. 
Rockford: 

Englewood Elec. Sup, Co, 
Springfield: 

Springfield Elec. Sup, Co. 


INDIANA 
Ft. Wayne. 
etal Yarnelle Co. 


Ga einood Elec, Sup. Co. 
South Bend: 
Englewood Elec. Sup. Co. 


IOWA 
Des Moines: 
Weston Lighting, Inc. 


KANSAS 
Kansas City: 
W. T. Foley Elec. Co, 


KENTUCKY 
Louisville 
Henry J. Rueff Co, 


LOUISIANA 
Baton Ri 


Electrical | Wholesalers Inc. 


New Orleans: 
Interstate Elec. Co, 


MAINE 

Bangor: 

Standard Elec, Co. 
Portland: 

Holmes Elec. Supply Co, 


MARYLAND 
Baltimore: 

Excello Public Serv. Corp. 
Salisbury. 

Artcratt El Elec, Sup. Co. 


MASSACHUSETTS 
Boston: 

Mass. Gas & Elec. Light Co, 
Henry L. Wolfers, Inc. 
Pittsfield: 

Carr Supply Co. 

peat dar 

Arco Elec. Sup. Co, 
Eastern Elec. Sup. Co. 
Worcester: 

Atlantic Elec. Sup. Co. 
Benjamin Elec. Sup. Co, 


MICHIGAN 

Detroit: 

Madison Elec. Co. 
Michigan Chandelier Co. 
Flint: 

Royalite Co. 

Grand Rapids; 

te ald Elec, Sup. Co. 


Jaci 

eaien Wholesale Sup. Co, 
Pontiac: 

Standard Elec. Co. 


Saginaw: 
Schmerheim Elec. Co. 
Standard Elec, Sup. Co, 


MINNESOTA 

Duluth: 

Northern Elec. Sup. Co. 
Minneapolis 

Charles A. Anderson & Co, 
Northland Elec, Sup, Co. 
St. Paul: 

Lax Elec. Co, 


MISSOURI 

Kansas City: 

Glasco Elec, 

St. Lowis: 

M. K. Clark 
Springfield: 

Southern Materials Co, 


MONTANA 
Great Falls: 
Glacier State Elec. 


NEBRASKA 
Lincoln: 

White Elec, 

Omaba: 

Electric Fix. & Sup. Co. 


NEVADA 
Reno: 
Western Elec. Dists, Co, 


NEW HAMPSHIRE 
Portsmouth: 


Mass, Gas & Elec. Light Co, 


NEW JERSEY 
Atlantic City: 

Franklin Elec. Sup. Co, 
Cherry Hill- 
Delaware Township: 


Flynn's Camden Elec. Fix. Co, 


NEW MEXICO 
Albuquerque: 


The Lighting and Main. Co, 


NEW YORK 
Binghamton: 

Freije Elec. Sup. Co, 
Buffalo: 


Buffalo Incand. Light Co, Inc, 


Niagara Falls: 

Hysen Supplies Inc. 
Poughkeepsie: 
Electra Sup. Co. 
Rochester: 

Rowe Electric Sup. Co. 
Syracuse: 

Superior Elec, Corp, 


NORTH CAROLINA 
Charlotte: 

Independent Elec, Sup, Co. 
Durham: 

Noland Co. 
Greensboro; 

Elec. Sup. & Equip, Co, 
Kinston: 

Kinston Elec. 

Winston Salem: 
Noland Co. 


NORTH DAKOTA 
Fargo: 
Northwest Elec, Sup. Inc. 


, 
OHIO 


Akron; 

The Sacks Elec. Sup. Co: 
Canton: 

Electric Sales Co, 
Cincinnati: 

B, & B. Elec. Co. 

F. D. Lawrence Electric Co, 
Richards Elec, Sup. Co, 
Cleveland: 

The H. Leff Electric Co, 
Midland Elec. Co, 
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Columbus: 
Elgee Elec. Co. 
The Loeb Elec. Co, 
Dayton: 
Duellman Elec. Co, 
Bpremeneie, 

The W. W. Elec. Co. 
Toledo: 
Gross Elec. Fix. Co, 
Youngstown: 
Mart Industries 


OKLAHOMA 
Oklahoma City: 
Elec. Sup. of Oklahoma 


OREGON 
Portland: 
Baker-Barkon Co, 


PENNSYLVANIA 
Allentown: 
Coleman Elec, Co, 
Erie: 

Kraus Elec. Co, 
Harrisburg: 
Fluorescent Sup. Co, 
Hazleton: 

Power Elec. Co. Inc. 
New Castle: 
Midwestern Elec, Co. 
Philadelphia: 

Ace Lighting Fix. Co. 
Gold Seal Elec. Sup. Co, 
Sylvan Elec. Fix. Co. 
Pittsburgh: 

Allied Elec. Sup, Co, 
Argo Lite Studios 
Brown & Green 
Wally Elec. Sup. Co. 
Reading: 

Coleman Elec, Co, 
Scranton: 

Lewis & Reif, Inc. 


Uniontown: 
Pioneer Electric Dist. 
Wilkes Barre: 
Anthracite Elec. 


RHODE ISLAND 
Pawtucket: 

Major Elec. Sup. Co. 
Providence; 
Leavitt Colson Co, 


SOUTH CAROLINA 
Columbia: 

Capitol Elec, Sup, 
Noland Co. 
Greenville: 

Sullivan Hdwe. Co, 


SOUTH DAKOTA 
Watertown: 
J. H. Larson Elec, Co, 


‘TENNESSEE 
Knoxville; 

Square Elec, Sup, Co. 
Mempbis: 

Belvedere Lighting Co, 
Nashville: 

Nashville Elec, Sup. Co, 


Rogers ‘Elec. Sup, Co. 
Ft. Worth: 

Anderson Fixture Co, 
Cummins Supply Co. 


General Industrial Sup. Corp, 


Houston 
Gross Electric Supply 
Marlin Associates 


Southern Electric Supply Co. 


San Antonio: 
Southern Equip. Co, 
Strauss-Frank Co, 
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UTAH 

Salt Lake City 
Artistic Lighting 
VIRGINIA 
Arlington: 


Dominion Elec. Sup. Co, Inc, 


Noland Co. 
Lynchburg: 


Mid-State Elec, Sup. Co., Inc. 


Norfolk: 

Noland Co. 
Roanoke: 
Noland Co. 


WEST VIRGINIA 
Huntington: 

West Virginia Elec, Co, 
Wheeling: 

The Front Co. 


WISCONSIN 
Appleton: 
Moe Northern Co, 
Eau Claire: 

H. Hobbs Sup. Co. 
La Crosse: 
W. A. Roosevelt Co, 
Milwaukee: 
Electri-Craft Lighting 
Lappin Electric Co, 
Standard Elec. Sup, 


WASHINGTON 
Seattle: 
Seattle Lighting Fix. Co, 


CANADA 

Montreal: 

L, D, G. Products, Inc. 
The Gray Elec, Co. 
Union Electric Sup. Ltd, 
Quebec City 


{a Cie Martineau Electric Co. 


Toronto: 
Revere Elec. Dist. 
Toronte Ltg. Studios 
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PRETESTEOD 


HOLDING POWER 


USE DIAMOND 


[> [= I). 


HAMMER 
DRIVE 
ANCHORS 


Where holding 

power counts... 

use this expansive 
anchor . . . for all 
kinds of masonry 

@ Nail Type 
@ Vibration Proof 
@ Rust Proof 


Forged Aluminum An-' 
chor and Hot Galva. 
nized Nail Assembly. 
Size range: %.'' to V2" 
dia. — 7%" to 3Y2" 


a. 


amples.. 


oe: 2 Re mE : > 3k: 
TRIAL OFFER: Write for catalog sheet and trial s 
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ALL-NEW 


. 0 


ELECTRIC HEAT 
THERMOSTAT 


for better control of electric heat 


Here’s a thermostat that responds faster to both 
convective and radiant heat. And, it gives more 
convenience in setting room temperature accurate- 
ly. As the large dial is turned, each “click” is a 
change of one degree! You'll like it, too, for its 
easier wiring, faster installation. Write for Bulletin 
3205 ... it’s free. 


¢ 


~— PEAN CONTROLS, UNC. oss sin 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


specification and bid form would 
provide for a specific, definitive 
amount for a supervision-coordina- 
tion fee. 

The Chicago Plan already is in- 
corporated in “The Illinois Pur- 
chasing Act.” An amendment 
signed into law July 24, 1959 re- 
quires separate specifications and 
bids for the four categories noted 
above on all State building con- 
struction Where the estimated en- 
tire cost exceeds $25,000. 

It is the firm conviction of the 
Mechanical Specialty Contractors 
Coordinating Committee that the 
Chicago Plan can appreciably cut 
construction costs and eliminate 
bid-shopping, bid-peddling, broker- 
contractors, and uncontrolled and 
unwarranted “private auction’ of 
subcontracting work. To that end, 
they are promoting its application 
to all~building construction work, 
public and private, seeking the co- 
operation and support of every 
architect, consulting engineer, 
owner and legitimate general con- 
tractor. A brochure explaining the 
plan and its advantages is being 
widely circulated among bidding 
authorities and interested general 
contractors. Should anticipated 
support be lacking, the subcon- 
tractor group vows to continue 
alone in its battle for fair bidding 
practices. 

The Coordinating Committee of 
Mechanical Specialty Contractors 
Associations of Chicago, authors 
and sponsors of the Chicago Plan, 
represent the Electrical Contractors 
Association of City of Chicago, 
Mechanical. Contractors Chicago 
Association, Plumbing Contractors 
Association of Chicago, and the 
Ventilating and Air Conditioning 
Contractors Association of Chicago. 


Drucker Teaches CCECA 
Estimating Course 


Among the services offered mem- 
bers of the Cook County Electrical 
Contractors Association, Chicago, 
is an electrical estimating course. 
For the past decade these courses 
have been run on an approximate 
annual basis with 8 consecutive 
weekly sessions of three hours each. 
General format includes lecture, 
round-table discussion and work- 
shop techniques. Course enrollment 
normally is limited to 30 people to 
permit greater latitude in indi- 
vidual help and attention when 
needed. 

Instructor for the 1960 Course 
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Put the Earning Power of 


| HOUSEPOWIER 


to work for you NOW 


This ad in The Satur- 
day Evening Post 
shows housewives 
how they can operate 
a dozen appliances at 
one time when they 
have full Housepower. 


GETTING ALL THE JOVS OF FUL 


Two full color ads, sponsored by Edison Electric Insti- 
tute, are appearing in Better Homes & Gardens. In the 
October issue, the National Wiring Bureau will run a 
one-column adjacent ad telling readers that the way to 


More people than ever need full House- 
power ... more people than ever want 
full Housepower . . . and this fall more 
people than ever are being told how to 
get full Housepower—from you. 

Plan right now to get your fall sales 
program underway. Here are the ele- 
ments that are going to help you make 
more profits. 


a HAPPY HOME 


HERE'S HO’ veo tne Betres Cominco" 
op 


A brand new colorful booklet for your cus- 
tomers features the specialty devices and fixtures which 
put the earning power in Housepower for you. Ideal 
as a sales aid on the job—or for mailing to customers. 
16 pages. Order your supply now. Free copy on request. 


The “Happy Home” idea is carried through in a series 
of ad mats to help you launch your sales program... 
and keep it going. Your name, address and phone 
number are all you have to add. Order now. Or write 
for free proof sheet showing mats in their actual size. 


get full Housepower is to call you. ©000600800080 


National Wiring Bureau 


{_) Please send me 


NATIONAL WIRING BUREAU 


«e.a Sponsor of 


_ HOUSEPOWER 


per 100. Cat. No. A-4. 


(_] Please send me 
series, six ad mats to 
M-1200. 


(| My check for $ 


Name 
Organization 
Street 

City. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. SEPTEMBER, 1960 


155 East 44th Street, New York 17, New York 


copies of the new sales-making booklet 


titled “FULL HOUSEPOWER MAKES A HAPPY HOME.”’ Cost: $9.00 


sets of the “Happy Home” ad mat 
the set. Cost $2.50 per set. Cat. No. 


is enclosed. [_] Please bill me. 


Zone State 
EC&M 1060 
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INDENTED CRIMP 
FOR GREATER RESISTANCE 


TO PULL-OUT 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


Write for FREE Sample 


SHERMAN 
UNI-CRIMP 
LUG 


H. B. SHERMAN 


SHERMAN 
“ST" LUG 


tot aa 5 


VOID FREE 
CONNECTION 


SHERMAN HAND CRIMPING TOOLS 


Portable or bench mounted for fast, easy instal- 
lation of money-saving Sherman terminal lugs. 


FOR LONGER PROFITS... 
buy quality lighting fixtures direct from factory 


You can make more profit on lighting 
fixtures with the ‘Site Saver’ line. Sold di- 
rect, the low prices of these fixtures enables 
you to beat local and mail order competi- 
tion...and still make a longer profit. 


All fixtures absolutely guaranteed to meet 
with your approval. We certify highest qual- 
ity and finest workmanship because ... we 
make every item in the line... from glass 
bending and decorating to metal fabrication 
and finishing. 


INTERNATIONAL LIGHTING, INC. - 1825 N. 19th St., St. Louis 6, Mo. 


MANUFACTURERS e 


DESIGNERS e 


Hereé’s the largest, most complete selection of 
fluorescent and incandescent fixtures offered 
by one manufacturer. Buying from one source 
saves you time and trouble. And you increase 
profits with ‘Site Saver’ lighting fixtures. 


WRITE FOR 


FREE CATALOG 


UNION WIRED, AFL- 
IBEW LABEL 


MAin 1-0600 


INSTRUCTOR DRUCKER 


reverts to a 
blackboard session to teach CCECA con- 
tractors the fine points of estimating fire 
alarm system work for existing buildings. 
Basic estimating course covered eight 
weekly three-hour classes in Chicago. 


was Irv Drucker, an electrical con- 
sultant and engineer-estimator for 
Brown Electric Service in Chicago. 
Under his tutelage some 30 “stu- 
dents” learned the fundamental 
mechanics of estimating. Drucker’s 
course material covered such sub- 
jects as: take-off techniques and 
estimating methods; contractor 
costs, markup, overhead, productive 
labor; development, use and break- 
down of labor units; development 
of unit prices; mechanics of esti- 
mating medium industrial projects; 
estimating work in existing struc- 
tures, revision work, exit signs and 
fire alarm systems. 

General student concensus at the 
completion of the course was that 
the time and registration fees were 
well spent. All agreed they gained 
a broader concept of the art of esti- 
mating; felt they were better pre- 
pared for their daily chores; wanted 


&, 


CONCENTRATING on instructor’s advice 
during Cook County Electrical Contractors 
Association Estimating Course are Kurt 
Arntzen, Arntzen Electric Co., Chicago; 
and Louis Palacios, Johnson Electric Co., 
Des Plaines, Ill. 
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| Fea Construction and Maintenance now in a 
handsome hard-cover book. 


CONSTRUCTING ELECTRICAL SYSTEMS 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 


Here’s a modern, comprehensive reference 
and instruction manual on the methods and 
techniques used in constructing systems for 
power, light, signals and communications. 
Covering the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this manual pre- 
sents 1959 National Electrical Code data 
relating to installation. And a wealth of 
special illustrations are used throughout 
to clarify fine code points. 


Chapters are broken down on the basis of 
types of equipment to facilitate ready refer- 
ence: lighting equipment — motors and con- 
trollers — conductors — raceways — switches 
— overcurrent protective devices — switch- 
boards and panelboards — transformers — 
capacitors and regulators — power sources — 
high voltage — signals and communications. 


CONTRACTORS — Get copies of this book 
for your job superintendents, foremen and 
estimators. They’ll appreciate the gesture 
and you’ll get a high return on your invest- 
ment. 


ENGINEERS — This book is a bonanza of 
information in the area where electrical de- 
sign encounters most difficulty. Get copies for 
your key designers, junior engineers and 
draftsmen working into design. 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


CONTENTS 


General Considerations 

Luminaires and 
Lighting Equipment 

Motors and Controllers 


Conductors = 
Raceways Zz 
Switches 3 = Payment enclosed. 
Overcurrent Ld Ship to: 
Protective Devices i Name 
Switchboards Pais Leak 
and Panelboards 
Transformers Address — Company_[_] 


Capacitors and Regulators 
Power Sources 

High Voltage 
Signals & Communications 


USE THIS COUPON TO ORDER YOUR BOOK 
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Please send me 
ting Electrical Systems,’’ at $4.50 each. 


Home O 


Cty Zane 


Please indicate 
nature of Co. business. 


WIRING A GROUP OF SWITCHES 


Problem: A number of branch circuits or subfeeder circuits are 
to be tapped from a feeder at one location, using fused 
switches for disconnects and short circuit protection. — 
Bring feeder conduit into a suitable auxiliary gutter 
and tap from feeder conductors in gutter through the 
individual enclosed safety switches. 


Solution: 


Busbors or feeder 
conductors 


Feeder 


~ Tap conductors 
(n nipples 


Fused switches | 


NEC RULE SECTION 
373-8 


Gutter at top 
to provide direct 
connections to 
line lugs in 
switches 


To loods 


Switch enclosures shall 
not be used as junction 
boxes, troughs or race- 
ways for conductors feed- 
ing through of tapping 
off to other switches, un- 
less designs suitable for 
the ourpose are em- 


PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 
visors and electricians. 


ELECTRICAL INSPECTORS — Here’s 
a unique presentation of code rules in com- 
bination with specific installation details 
taken from modern practice. The correlation 
between code generalities and actual job 
specifics will assist inspectors in many dif- 
ficult rulings. 


copy (copies) of the book, ‘‘Construc- 


Please bill me. C Bill Company. 


Title 


State. 


(273-076) 


el a a Pe, 


PHONE FOR MILES 


without any current 


Depending upon the wire used, 
Sound Powered Telephones will 
operate from short distances 

up to 30 miles or more without 
batteries or other power sources. 
Your voice supplies the energy 
to transmit speech in clear, 
distinct tones, free of all static. 
Indoor and outdoor models. 


¢ Write for catalog 
/ HOSE-McCANN 


’® TELEPHONE CO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


THEME for the last meeting of the New York Section, IES, was ‘‘What Good 


“a 


Lighting Does for My Industry,’” which was answered by three separate speakers, 
each representing a different segment of the lighting industry. Gene Rae (2nd from 
left), Holophane Co., Inc., represented lighting equipment manufacturers for 
NEMA, and discussed the part good lighting plays in the lives and activities of 
people, and how manufacturers can thus contribute to the safety and comfort 
of people through new and improved designs. Barney Benning (center), Graybar 
Electric Co., Inc., represented NAED, and outlined the size and status of the 
lighting market, stressing the need for greater activity in relighting. Matt J. 
Sherwood, (2nd from right), National Electrical Contractors Association, Washing- 
ton, D. C., represented NECA, and declared that electrical contractors are the 
KEY to more lighting sales, as they are already in daily contact with the prospects 
for good lighting. He also suggested that what is urgently needed are more 
good “lighting contractors,’’ specialists in lighting design, sales, and installation. 
New York Section vice chairman Harold J. Peters is at left and William H. 


PUT LALLY COLUMNS 
TO WORK FOR You! 


“iffy On” ATLAS 
CLAMP BRACKET 


Easy Installation 
* no drilling 
© tapping 
* shooting or 
strapping 


You Name It — You Can 
Hang It. Each Clamp 
Bracket supports 
150 Ibs, 


© Electrical Installations 
¢ Wall Panels 

* Tool Cabinets 

Fire Extinguishers 

© Signs 


ATLAS METAL INDUSTRIES, INC. 


Phone TU 8-3411 
259 W. 23rd Street Hialeah, Florida 


Keen, Section chairman, is at right. 


more of the same. Based on this 
reaction, CCECA is thinking of 
sponsoring two courses in 1961. 
One would be on an elementary 
level for younger contractor per- 
sonnel. The other would be on an 
advanced level for those who al- 
ready have had the preliminary 
course. 


Chicago Contractors 
Finance Training 
Program 


Chicago electrical contractors 
have set up a special trust fund to 
defray the cost of the Electrical 
Apprenticeship and Training Pro- 
gram. Beginning July 4, 1960, all 
employers of Group “A” electricians 
represented by Local Union 134, 
IBEW, contribute an amount to the 
fund equal to + of 1% of their pro- 
ductive labor payrolls. 

_The fund was established by 
means of an amendment to the 
Working Rules of a long-standing 
Agreement (1921) between. the 
Electrical Contractors Association 
of City of Chicago and Local Union 
No. 134, International Brotherhood 
of Electrical Workers. Negotiation 
of the amendment was through the 
Electrical Joint Arbitration Board. 

By definition, Productive Labor 
Payroll covers: All straight time 
wages paid to Group “A” journey- 
men and apprentices represented by 


Local 134 for all regular and over- 
time hours worked; also all wages 
paid to foremen, but not in excess 
of the established journeyman 
rate. Premium portion of wages 
paid for overtime hours worked is 
excluded. 

Contractors are setting up sepa- 
rate liability accounts titled “Elec- 
trical Apprenticeship and Training 
Fund’; report and pay quarterly 
with special forms covering their 
already established Electrical In- 
surance Trustee Fund (for welfare 
purposes) and the new Training 
Fund (for educational purposes). 
The Electrical Insurance Trustee 
will be the Agency through which 
the new fund will be collected. 


California Maintenance 
Group Names 
0. D. Land President 


Industrial engineer Oswald D, 
Land, Bay Cities Floodlight and 
Electric Co., was inducted as 1960- 
61 president of the Electrical Main- 
tenance Engineers Association on 
July 22nd, when members and 
guests convened at the Roger Young 
Auditorium in Los Angeles for an 
evening of combined business and 
entertainment. Installed to office 
with him were Urban Beh, consult- 
ing lighting engineer, as first vice 
president; Lloyd A. Gates, Depart- 
ment of Water & Power, second vice 
president; and William R. Paluska, 
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from the consulting engineering 
firm of Albert C. Martin, as secre- 
tary-treasurer. 

Members who will serve during 
the next three years on the associa- 
tion’s Executive Committee include 
Richard B. Hatfield, So. California 
Edison Co.; John MHorsburgh, 
Kaiser Steel Corp.; Norman E. 
Stone and King D. Christopher, 
Clark Controller Co. Elected as an 
associate member to serve a two- 
year term was Robert R. Proctor, 
Larson-Hogue Electric Co., while 
K. Lee Alvey, AiResearch Mfg. Co., 
and William A. Rinehart, Burton 
Equipment, Co., were selected for 
one-year terms. 

Retiring officers and committee- 
men who were honored at the July 
meeting included Charles M. Tabor 
of Larson-Hogue, president; Paul 
H. Henrichs, So. Calif. Edison, first 
vice president; Frank R. Tharp, 
Floodlight and Fluorescent Mainte- 
nance Co., second vice president; 
and Frank S. Miller, Robertshaw- 
Fulton Controls, Grayson Div. 

Chairmen who will preside over 
local area activities during the com- 
ing season include Walter H.. Wolf, 
Zamboni Hlectric, Harbor Area; 
Harry M. Wallace, Westinghouse 
Electric Corp., “Old Baldy’ Area; 
Morey Sherwin, Magnavox Re- 
search Laboratories, San Fernando 
Valley Area; Floyd J. McNeill, 
Western Calif. Canners, Contra 
Costa County Area, and Donald 


Higgins, American Potash and 
Chemical Corp., Mojave Desert 
Area, 

Insulation 
Manufacturers 


Form Association 


The National Cellulose Insulation 
Manufacturers Association was 
formed on June 21 at a meeting in 
Chicago of prime manwfacturers in 
the field. The primary objectives of 
the association will be to further 
the recognition, promotion and use 
of cellulose insulation materials and 
to establish product standards for 
the protection of the public and the 
association. 

O. J. Fish of the Pal-O-Pak In- 
sulation Co., Inc., Hartland, Wis., 
was elected president; Paul Birk- 
meier, Hagan Manufacturing Co., 
Delphos, Ohio, vice president; Jon 
Oren, Insul-Cell Manufacturing Co., 
Muncie, Ind., treasurer; Lloyd 
Wheeler, Forest-Wool Insulation 
Co., Marshall, Mich., secretary. 

The address for the NCIMA is 


P. O, Box 66, Delphos, Ohio. 


ELECTRICAL 


ANCHORING AND DRILLING DEVICES FOR 
FASTENING ANYTHING TO MASONRY 


RAWLPLUG 
FOR HIGH 
IN ALL KINDS. 


ANCHORS 
HOLDING POWER 
OF MASONRY 


Economical all around 
Elastic compression absorbs shock, vibration 


NOW branded ‘‘RAWL”’, numbered with screw size 


SABER-TOOTH drill-n-anchor 
—DURATHERM heat-treated 


plus a full line of other 
MASONRY ANCHORS, DRILLS, ACCESSORIES 


RAWL 


are all described in this pocket-size 48-page ‘Masonry Anchoring Handbook”. 


drills fast © holds tight 


For FREE copy, mail coupon to: 


Cee eis S n8.5 8. 07:6) S58 O68 Lee 0 0 8 @.76, (0 ce 6 2  @ 8-8) 0: 'Ou' A) 6 


R-14 


The RAWLPLUG Company, Inc. 
212 Petersville Road, New Rochelle, N. Y. 


Please send my FREE “Masonry Anchoring Handbook”. 


PRODUCTS 
Mrsay Helsing Badioch 7 
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COMPLETELY 
WEATHERPROOF! 


U-L APPROVED For Farms, Ranches, Mobile 


Home Parks, Outdoor Construc- 


. tion and Industry 
@ 
[ lidw ost 100 DIFFERENT 


FUSED MODELS IN 
FUSED AND CIR- 


POWER OUTLETS *.""" 


MODEL P-55-F as illustrated has a 50 amp, 250 volt, 4 wire power 
receptacle, protected with a 2 pole, 60 amp pull out block. Also 
has a grounded type, duplex receptacle protected with a separate fuse. 
Top hub and three KO’s in bottom facilitate overhead and under- 
ground connections. 


COMPLETELY WEATHERPROOF! 


Cover closes completely when in use and can be padlocked, to eliminate 
tampering. Also Circuit Breaker Model similar to model illustrated, with 
circuit breaker replacing the fuse. A complete line of standard models 
to choose from in fused or circuit breaker types with 15 to 60 amp, 3 and 
4 wire receptacles. 


ELECTRICAL DISTRIBUTOR Midwest ELECTRIC PRODUCTS, INC. 


Pe en eOR DETAILS! DEPT. EC MANKATO, MINNESOTA 


IN ELECTRIC HEAT 


THERMOSTATS... 
WHITE- RODGERS 


ISTHE LEADER a ¥ 


I 
ic 


Use them with confidence— they’re 
specifically designed for Electric 
Heat by White-Rodgers—world’s 


largest maker. 


Sold under the brand names of more 
than fifty manufacturers of quality 


electric heating equipment. 


NISA 
News 


Several joint meetings of NISA 


chapters are scheduled to be held 
this fall: 


eIn San Francisco, members of 


the association’s three California 
organizations, Northern California 
Chapter, Los Angeles Chapter and 
San Diego Chapter, will meet at the 
Hotel Jack Tar October 1. 


eIn Vancouver, B. C., members “4 


of the British Columbia, Oregon 
and Puget Sound chapters will meet 
October 21 at Grosvenor Hotel for 
the annual Pacific Northwest Con- 
ference. 

eIn Minneapolis, Minn., the Mid- 
western, North Central and Wis- 
consin chapters will hold the first 
“Tri-Chapter Conference” on Sep- 
tember 16-17. 

Also on tap for the association’s 
fall calendar: a “Management Sem- 
inar,” conducted by the faculty of 
St. Louis University in St. Louis, 
probably in October; a third “Prac- 
tical-Technical Seminar,” featuring 
winding experiments and insulation 
test, probably in Ohio this month 
or next. 

Another big meeting: In Texas, 
the full conference of the South- 
western Chapter. Speakers  in- 
clude— 

George C. Martin, Essex Wire 
Corp., “A Guide to the Selection of 
Magnet Wire’; Frank Beardslee, 
City of Austin, “Emergency Care 
of the Injured”; T. R. Warriner Jr., 
Warriner, Hermetics Co., Fort 
Worth, Texas, “Practical Repair of 
Hermetic Refrigeration Units’; 
Connie H. Henry, Motor Rewinding 
Co., Dallas, Texas, “Morals, Money 
and Motors”; J. Arthur Turner Jr., 
NISA president. 

Two new brochures have been 
published by the association. 

One, “Your New Emblem,” de- 
scribes the various materials avail- 
able that incorporate the new EASA 
design. Electrotypes in various 
sizes and in one and two-colors; 
reproduction proofs, jewelry, truck 
and window decals, match books 
and other items formerly imprinted 
with the NISA emblem are now 
available and are described in the 
two-color leaflet. 

The second brochure is a revision 


ayes Fekh Tet Fee of a membership pamphlet and is 
World's ype . ‘ec ’ 
Levees Fiseant Mavs entitled ‘‘We’ve Changed Our Name 
ons Galfer Companion To Represent You Better.” Testi- 
Aas monials from several EASA mem- 
“Geren ~WHITE-RODGERS CO., ST. LOUIS 6, MISSOURI TORONTO 8, CANADA bers in the United States and Can- 
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‘Founded as NISA in 1933 


ada describe the various benefits 
for the independent electrical ap- 
paratus service shop of association 
membership. 

Copies of these brochures are 
available without cost from asso- 
ciation headquarters. Write Joseph 
iM. Harrington, executive vice-pres- 
ident, National Industrial Service 
Association, Inc., 7730 Carondelet 
Avenue, St. Louis 5, Mo. 

The new name of the association, 
Electrical Apparatus Service As- 
sociation, Inc., becomes official April 
1, 1961. 

The third quarterly meeting of 
the King Coal Chapter was held in 
St. Louis, July 22, at Henrici’s Res- 
taurant, Bel Air Motel Hotel. 
Eugene Baggot, Century Electric 
Co., described the differences be- 
tween hermetic and conventional 
motors. Dee James and Robert 
McNamara of the local Insulation 
& Wires, Inc., office demonstrated 
silicone-rubber compound, plastic 
tubing and epoxy resin powder. 

Great Lakes Chapter’s annual 
golf tournament was held Septem- 
ber 8 at Warwick Hills Golf Club, 
Grand Blanc, Mich. Joseph F. Dud- 
ley, Dudley Electric Co., Flint, 
Mich., was host. The chapter’s next 
meeting will be held in Ann Arbor, 
Michigan, with the Western Mich- 
igan Chapter, with the Hoover Ball 
and Bearing and the General Bear- 
ing Companies as hosts. 

The Rocky Mountain Chapter will 
hold its fall meeting in Albuquer- 
que, N. M. 

Exhibit space for the 28th An- 
nual Convention of the association 
—in San Francisco’s Jack Tar Ho- 


tel, June 11-14, 1961—is being ar- | 


ranged by the association’s national 
headquarters in St. Louis. Infor- 
mation and prices may be obtained 
by writing Mr. Harrington at the 
address given above. 


... With STONCO cast aluminum outdoor bullets! 


LIGHT 


For dramatic, glare-free 
accent-lighting in banks, 
libraries, schools, hospi- 
tals, specify Stonco’s 
deep-contoured “Cone” 
bullet. Available fixed- 
focus or fully adjustable. 


mic a Smart, decorative cluster-lighting of 
Hi | hotels, motels, restaurants, residences | 
Mh with Stonco’s crisp “‘Dart’’ bullet. 
Ie -L Available in 2, 3 or 4 light clusters 


for wide-area illumination. 


Y 
> 


Stores, office buildings, 
public areas are dramat- 
ically flood-lighted with 
Stonco’s tapered “Flair” 
bullet. Available flush or 
stem-mounted to high- 
light merchandise, tex- 
tures, colors. 


Ml 


Don’t let the styling of Stonco’s new “Award Series” fool you. These are outdoor bullets. 
Solid cast aluminum. Completely weatherproof. “Air-Conditioned” for cooler, cleaner 
operation. The only truly decorative floodlights designed specifically for any outdoor 
application. 


Write for Award Series catalog: LP-A. ! 
See Sweet’s Architectural file: 33a/ST. : 


Cluster Lights e Power-Beams | 
Mercury Vapor e Vaportight 
Emergency Portables 


© 1960 Stonco Electric Products Co. 


Q | S ° Kenilworth, New Jersey 


“ea” > dal 


COMPUTER DESIGNED, 


DRY-TYPE TRANSFORMERS 


IMPROVED ACCURACY — 

GREATER EFFICIENCY — 
FASTER SERVICE — 
REDUCED COST 


Of the engineering design 
time normally required to 
prepare specifications for 
special transformer config- 
urations, by far the greatest 
amount is used in comput- 
ing the values of standard 
mathematical formulas. By 
using a properly pro- 
grammed digital computer 
to calculate these values, 
LAND-AIR is able to greatly 
reduce the time required, 
improve the accuracy of the results, 
select the most efficient of many 
possible design variations, and take 
advantage of the most economical 
manufacturing techniques. For cus- 
tomers requiring transformers of 
special capacity or having features 
not found on transformers selected 
from standard catalogs, insertion of 


their particular specifications into 
the pre-programmed computer will 
produce a DRI-TRAN design having 
characteristics which meet those 
individual requirements. 

All LAND-AIR DRI-TRAN products 
meet applicable NEMA and ASA 
specifications—for further informa- 
tion write or call— 


Laud (Bin INC. a subsidiary of California Eastern Aviation, Inc, 
4 


A 
A 7444 WEST WILSON AVE. *« CHICAGO 31, ILLINOIS * UNDERHILL 7-7550 
ae 


CUTTING 


Hundreds of 14-inch holes and many 
smaller ones were drilled with Long- 
year diamond bits through 5-inch ter- 
razzo and reinforced concrete floors to 
air condition a 32-story office building. 
Hach of the 14-inch holes took only 
5-10 minutes of actual drilling time, 
and every Longyear bit drilled 100-120 


14-Inch Holes in 5-10 Minutes! 


r-— 
| Please send complete information on Longyear 
Diamond Bits and Industrial Drills. Also the 


POWER ! 


holes! Every opening was clean and 
even, requiring no patch-up, and total 
cost of this big drilling job was surpris- 
ingly low. See your Longyear dealer 
and find out how the new Longyear 
industrial diamond drills can knock 
down your drilling costs. 


Ady-167 


name of my nearest Longyear dealer. I 
i | 
e“« | Name | 
E. J. LONGYEAR CO, | Fe« 
76 S. Eight Street | ADDREss | 
Minneapolis 2, Minnesota | [ | 
Phone: FEderal 9-7631 gad SEAaK * 
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DATES AHEAD 


< eee oeet) 


<3 25g 


International Association of Electrical ~ 
Inspectors — Northwestern Section, 
Sheraton-Portland Hotel, Portland, 
Ore., September 12-14; Southwestern 
Section, Mapes Hotel, Reno, Nev., 
September 19-22; Eastern Section, 
Wentworth-By-The-Sea, Portsmouth, 
N. H., September 26-28; Western 
Section, Continental Hotel, Kansas 
City, Mo., October 3-5; Southern Sec- 
tion, Rice Hotel, Houston, Texas, 
October 17-19; Canadian Section, 
Toronto, Ont., Canada, Oct. 28-29. 


NISA Chapter Meetings—North Cen- 
tral, Midwestern and Wisconsin, 
Minneapolis, Minn., September 16- 
17; Central Ohio, Columbus, Ohio, 
September 18; Southwestern, Aus- 
tin, Texas, September 22-24: North- 
ern California, Los Angeles and 
San Diego, Hotel Jack Tar, San Fran- 
cisco, Calif., October 1; King Coal, 
Evansville, Ind., October 13, and 
‘Mount Vernon, Ill, January 12, 
1961; British Columbia, Oregon and 
Puget Sound, Grosvenor Hotel, Van- 
couver, B. C., October 21. 


The Ninth Annual National Symposi- 
um on Industrial Electronics—Sym- 
posium jointly sponsored by AIEEE 
and IRH, Manger Hotel, Cleveland, 
Ohio, September 21-22. 


Inter-Industry Farm Electric Utiliza- 
tion Council — National Hlectric 
Farm Power Conference, Kentucky 
Hotel, Louisville, Ky., Sept. 21-23. 


International Association of Electrical 
Leagues—25th annual conference, 
Hotel President, Kansas City, Mo., 
Qctober 5-7. 


National Electronics Conference—Ho- 
tel Sherman, Chicago, Ill., October 
10-12. 


Florida Association of Electrical Con- 
tractors—Annual Convention and 
8th Electrical Trade Show, Deau- 
ville Hotel, Miami Beach, Fla., Octo- 
ber 12-15. 


48th National Safety Congress—An- 
nual convention of the National 
Safety Council, Conrad Hilton Hotel, 
Chicago, Ill., October 17-21. 


National Electrical Contractors Asso- 
ciation—1960 annual convention, Las 
Vegas Convention Center, Las Ve- 
gas, Nev., October 23-27. 


American Standard Assn.—1ll1th Na- 
tional Conference on Standards, 
Sheraton-McAlpin Hotel, New York . 
City, October 25-27. 


National Fire Protection Association 
—Fall Conference, Columbus, Ohio, ~ 
November 14-16. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J.. Novem= 
ber 14-18. 


Electrical & Home Appliance Show— 
Electrical Building, Balboa Park, 
San Diego, Calif., November 25-30. 


The Third National Conference on the 
Application of Electrical Insulation 
—Co-sponsored by the AIEE and 
NEMA, Conrad Hilton Hotel, Chi- 
cago, Ill., December 5-8. 
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| Industrial Heating Equipment Associ- 


| ation, Inc.—Dearborn Inn, Dearborn, 
| Mich., January 23-24, 1961. 


Plant Maintenance and Engineering 
| Show—International Amphitheatre, 
Chicago, TIL, January 23-26. 


Intermountain Electrical 
—Annual conference, Hotel Ben Lo- 
mond, Ogden, Utah, February 2. 


Power & Communications Contractors 
Association—Annual convention, Sir 
Francis Drake Hotel, San Francisco, 
Calif., February 5-7. 


National Electrical Week—National 
promotion, February 5-12. ¥ 


National Rural Electric Cooperative 
Association—l19th annual meeting, 
Dallas, Texas, February 13-16. 


ae ee ee eS See eee 


15th International Heating & Air-Con- 
ditioning Exposition—International 
Amphitheatre, Chicago, Ill., Febru- 


ary 13-16. 
Upper Midwest Electrical Industry 
Convention — Leamington Hotel, 


Minneapolis, Minn., February 19-22. 


National Electric Sign Association— 
Convention, Benjamin Franklin Ho- 
tel, Philadelphia, Pa., February 19- 
22. 


17th Annual National Wiring Sales 
Conference—Sherman Hotel, Chi- 
eago, Ill., February 23-24. 


Edison Electric Institute — Annual 
sales conference, Edgewater Beach 
Hotel, Chicago, 0l., March 20-22. 


Institute of Radio Engineers, Inc.— 
International Convention and Show, 
Waldorf-Astoria Hotel and New York 
Coliseum, New York City, March 20- 
23. 


American Power Conference—Sher- 
man Hotel, Chicago, Ill., March 21-23. 


Nebraska lowa Electrical Council—4th 
Biennial Nebraska Iowa Electric 
Trade Show, Peony Park Audi- 
torium, Omaha, Neb., March 21-23. 


Northern California Electrical Indus- 
try Show—Sponsored by the Electri- 
cal Maintenance Engineers’ Associ- 
ation of Northern California, Brooks 
Hall, San Francisco, Calif., April 
5-9. 


Missouri Valley Electrical Association 
—Annual engineering conference, 
Hotel President and Municipal Au- 
ditorium, Kansas City, Mo., April 
12-14. 


2nd Annual Alabama Electrical & Elec- 
tronics Exposition—Birmingham Mu- 
nicipal Auditorium, Birmingham, 
Ala., April 17-19. 


National Association of Electrical Dis- 
tributors—53rd annual convention 
Detroit, Mich., April 29-May 3. 


’ 


Pacific Coast Electrical Association, 
Inc.—Annual convention, Sheraton- 
Palace Hotel, San Francisco, Calif., 


| 
| 
| 
| 
May 17-19. Name 
_ Edison Electric Institute—Annual con- + | Company. 
vention, New York City, June 5-7. | 
Electrical Apparatus Service Associa- ; oh thes er 
tion, Inc.—28th annual convention, i 
Jack Tar Hotel, San Francisco, l city ene alls 
Calif., June 11-14. Et eee See SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS. Ww i 
es ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1960 235 


Association 


HANG... TWIST 


---—-Get the facts... 


send coupon / IDEAL INDUSTRIES, Inc. 
1041-! Park Ave., Sycamore, Hil. 


Just ATTACH... 


FIXTURE HANGERS 


\ ~ 
\ ise 


SIMPLE, EASY, SWIFT... screw hanger on box—forget alignment 


. . . hang fixture on small, compact arms . 
fixture instantly with a twist of the wrist! 


EXCLUSIVE FRICTION RING suspension rotates 


all the way around, 360° 


. . then, align 


10 RECEPTACLE CHOICES—one for every job—an Ideal exclusive. 
| 


BRIGHT CADMIUM PLATED for neat, attractive installations. 


HANGING CAN BE DONE with 2 or 4 chains. or S hooks. 


“LOW COST”” HANGERS ALSO AVAILABLE 
38° swing. Grounds fixtures to systems. 2 or 


3-wire models. 2 5’-chains. Hooks and 


cord clips supplied. 


Send Fixture Hanger Catalog 


/ FOR 4” andy 


4%" BOXES \ 
. / 


| 
qf 
“ 
. 


BLACKHAWK ADJUSTABLE BAR 
HANGER WITHOUT FIXTURE STUD 


The answer to residential wiring 

jobs. Lower in price. Allows 

more room in the outlet box. 

562 used between joists from 
2” to: 18” 

563 ered between joists from 
18” to 2 


BLACKHAWK ADJUSTABLE BAR 

HANGER WITH FIXTURE STUD 

560 used between joists from 
12” to 18” 

561 used between joists from 
18” to 26” 


QUIEKG 
PERMANENT 
STALUATION 


& 


a 


For the fastest, easiest, neatest, 
economical way to hang all ceiling light fixtures. 


BLACKHAWK ADJUSTABLE BAR HANGER 


AVAILABLE WITH OR WITHOUT FIXTURE STUD 


Blackhawk Adjustable Bar Hangers are made 
of heavy gauge steel. Adjustable to required 
spacing. Support edges of hanger formed to act 
as plaster gauge. No notching necessary. 
Blackhawk’s exclusive “clipper” saves time and 
money. No screws to tighten. 


ea 


clips to outlet box—eliminates screw 


lackhawk 


/Bindusiies DUBUQUE IOWA 


Where the new ideas come from 


CALL THE 
KATOLIGHT 
ELECTRIC CABLE Supplies Emergency Power 
SPECIALISTS 


for US. Bomare Miscile Bases! 


Dependable 400 KW Katolight Pow- 
er Plants stand ready to supply instant 
power to these vital links in our con- 
tinental defenses. 


(WAREHOUSING DisTRIBUTORS) Similar units are used throughout the 


world in civilian and military standby 
installations including air bases, hos- 
pitals, institutions, utilities and industrial 
plants. Wherever electrical power is 
vital, KATOLIGHT Emergency Power is 
always ready for instant take over 
when normal power fails. ‘ 

Standard Katolight models to 125 KW 
up to 750 KVA on request. Gasoline, 
diesel or gas fueled: for every type of 
emergency or continuous duty use. Also 
Katolight Portable Power Plants from 
500 watts to 125 KW. 


WRITE FOR DETAILS! 


KATOLIGHT corrorarion 


Box 891-53 MANKATO, MINNESOTA 


for cables that your electrical supply house 
doesn’t stock. 


Delivery from stock of the following — and 
many other — types of cable: 


SILICONES 

CONTROL — THERMOPLASTIC AND RR 
CORDS — S, SO, SjO 

FLEXIBLES — ASBESTOS, RRD, SILICONE, USE 
HIGH-VOLTAGE RR—SINGLE AND MULTI-CDR. 
INTERLOCKED ARMOR — RUBBER AND VC 
MINING MACHINE 

PORTABLE AND RETRACTABLE REEL 
VARNISHED CAMBRIC 


Two warehouses to serve you — 


Cleveland 10 Pittsburgh 33 
1637 Collamer Ave. 1400 Nixon St. 
Phone MU 1-0225 Phone FA 2-6008 
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Among the 
Manufacturers 


Headquarters Announcements 


The Gedney Electric Co. and 
The Andrew Terry Co. have been 
consolidated into the Gedney Elec- 
tric Co., Inc., with corporate head- 
quarters at Terryville, Conn. Offi- 
cers are Dwight W. Pond, chair- 
man of the board; Malcolm W. 
Heron, president; G. Philip Pond, 


executive vice president; and 
Charles W. Buell, secretary and 
treasurer. 


Wellmade Metal Products Co., 
Oakland, Calif., announces the ac- 
quisition of the Leadlight Fixture 
Co., to be known as the Leadlight 
Lighting Fixture Div., with Milton 
Kosman as sales manager. 

Federal Pacific Electric Co., 
Newark, N. J., has acquired the 
Pioneer Electric Ltd., Winnipeg, 
Canada. 

Yale & Towne Mfg. Co., New 
York, N. Y.—Gordon Patterson, 
president and director. 

Union Carbide Corp., New York, 
N. Y.—Howard S. Bunn, vice chair- 
man of the board; Birny Mason, 
Jr., president. 

Day-Brite Lighting, Inc., St. 
Louis, Mo.—James F. Whitehead, 
Jr., president. 

Sylvania Electric Products Inc., 
New York, N. Y.—Arthur L. B. 
Richardson and George C. Connor, 
senior vice presidents; William F. 
Rueger, secretary. 

Benjamin Div., Thomas Indus- 
tries, Inc., Louisville, Ky. — Mi- 
chael N. Flynn, sales manager. 

International Rectifier Corp., E] 
Segundo, Calif.—John D. Vickrey, 
sales manager, Selenium Products 
Div. 

U.S. Industries, Inc., New York, 
N. Y. — Arnold P. Moran, vice 
president-treasurer; I. John Bil- 
lera, executive vice president— 
operations. 

Multi-Amp Electronic Corp., Un- 
ion, N. J.—Ralph J. Dikeman, Jr., 
marketing manager. 

The Euclid Electric & Mfg. Co., 
Cleveland, Ohio—Carl R. Roehrer, 
sales manager. 

General Electric Co., Schenec- 
tady, N.Y.—Robert B. Kurtz, gen- 
eral manager, General Purpose 
Control Dept., Bloomington, Ill. 

Daystrom, Inc., Murray Hill, 
N. J.—Edward J. Querner, vice 
president and general manager, 
Transicoil Div., Worcester, Pa. 

U. S. Rubber Co., New York, 
N. Y.—J. J. Orr, director of engi- 
neering. 
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dust Published. Provides 
facts, descriptions, and ex- 
planations of AC and DC 
circuits and machines. 
Covers parallel and series 
circuits, measurement of 
voltage and current, and 
magnetic induction. Includes 
data on DC generators, mo- 
tors and controls, as well as 
on single-phase and poly- 
phase induction motors, Re- 
vised Third Edition has 
added material on dry cells, 
the nickel-cadmium- ee ne 
battery, and more. By E. 
Lister, Stanley Eng. Co. ae Ed. 450 
pp., 267 illus., $5.50 


CONNECTING INDUCTION 
MOTORS: 
Operation and Practice 


Just Published. Practical manual helps 
get better results in changing, winding, 
and connecting induction motors to 
meet any condition of voltage, phase, 
frequency, or speed. Covers everything 
from fundamentals of how induction 
motors work to work methods, useful 
diagrams and tables, trouble shooting 
pointers, ete. Fourth edition contains 
four added chapters, standardized ter- 
minal identifications, and other new 
helps. By A. M. Dudley; and S. F. Hen- 
derson, Westinghouse Electric Corp. 
4th Ed., 432 pp., 430 illus., $13.50 


MOTOR SELECTION 
AND APPLICATION 


Just Published. Clearly and simply pre- 
sents information necessary to determine 
the proper application of electrical mo- 


tors for industrial service. Describes 
motor selection in terms of load char- 
acteristics; service requirements; space 
limitations : and safety and duty eycle 
requirements. Charts, tables, and illus- 
trations relate these load variables to 
specific motor characteristics. By Charles 
C. Libby, Fairbanks, Morse & Co. 480 
pp., 220 illus., $13.50 


Just Published 


ProrEssional 
NGINEER’S 
EXAMINATION 


AND 

Gives 600 questions and ANSWERS 
complete answers to help 

engineers pass state hicense examinations. 
Covers mechanical, electrical, civil, and 
chemical engineering, and includes engi- 
neering economics and land surveying. 
Questions now reflect latest exam trends 
— suitable for all states. Author has 
worked on New Jersey exam preparation 
for 19 years. By William S. La Londe. 
615 pp., 273 illus., $7.50. 


QUESTIONS 


weusee SEE THESE BOOKS TEN DAYS FREES**#2"*% 


McGraw-Hill Book Co., Dept. es e 
327 W. 4st St., New York, 36, N 


Send me book(s) checked below wh 10 days’ ex- 
amination on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege. ) 


Lister—Elec. Circ. & Machines—$5.50 
Dudley & Henderson— 
Connect. Induc. Mtrs.— $13.50 
0 Libby—Mtr. Selection & Application—$13.50 
Oj LaLonde—Prof. Eng. Exam. Ques. & Ans.—$7.50 


q 
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PORIODO Sip iiisiahe ns aks ci wloww ec ke cennusine ame rene 


For price and terms outside U S. 
s write "MeGraw- Hill Int’l., N.¥.C. 36 


. 
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Appleton Electric Co., Chicago, 
Ill—Gordon R. Trenholme, man- 
ager of systems and procedures. 

Wolverine Tube, Allen Park, 
Mich.—Car] T. Fuller, manager of 
special product sales. 

J. I. Case Co., Racine, Wis.— 
Carl vonLinsowe, director of engi- 
neering—Industrial products. 

William Brand-Rex Div., Amer- 
ican Enka Corp., Concord, Mass.— 
James D. Kelly, product sales man- 
ager, Dielectric materials. 

Thomas & Betts Co., Elizabeth, 
N. J.—Edward F. Finn, product 
manager, Pos-E-Kon Div. 

General Electric Co., Nela Park, 
Cleveland, Ohio—Robert V. Cor- 
ning, manager—marketing, Large 
Lamp Dept. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—G. A. Saar, general 
manager, mechanical departments ; 
W. M. Terry, Jr., general manager, 
electrical departments; Industrial 
Equipment Div. 

Kraloy Plastic Pipe Co., Santa 
Ana, Calif—Robert W. Allison, 
manager of advertising and public 
relations. 

Clayton Mark & Co., Evans- 
ton, Ill—James Oakley, director 
of manufacturing. 

United Transformer Corp., New 
York, N. Y.—Samuel L. Baraf, 
president. 

Black & Decker Mfg. Co., Tow- 
son, Md.—Robert D. Black, chair- 
man of the board; Alonzo G. 
Decker, Jr., president; W. Griffin 
Morrel, executive vice president. 

Carlon Products Corp., Aurora, 
Ohio—John I. Rudge, executive 
vice president—marketing. 

General Electric Co., Plainville, 
Conn.—J. Edwin Godfrey, man- 
ager—OEM sales, Circuit Protec- 
tive Devices Dept. 

Palo Alto Engineering Co., Palo 
Alto, Calif—John C. Beckett, gen- 
eral manager and chief engineer. 

The Imperial Electric Co., Ak- 
ron, Ohio—Robert J. Weesner, 
vice president, sales and engineer- 
ing. 

Fisher-Pierce Co., South Brain- 
tree, Mass.—Michael D. Dingman, 
sales manager. 

International Resistance Co., 
Philadelphia, Pa—George D. But- 
ler, vice president. 

Kaiser Industries Corp., Oak- 
land, Calif—George Havas, vice 
president and director of engi- 
neering. 

I-T-E Circuit Breaker Co., Phil- 
adelphia, Pa.—Arthur G. Curtin, 
manager—construction marketing. 

Blackhawk Industries, Dubuque, 
Iowa—Kenneth D. Rose, vice pres- 
ident. 
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NATIONAL PRICE 
SERVICE 


"BLUE BOOK” 


For contractors’ cost and suggested 
resale prices of materials. 


“RED BOOK” 


For contractors’ cost or distributors’ 
suggested resale prices of materials. 


“LIGHTING ” 


For contractors’ cost or distributors’ 
suggested resale prices of lighting 
equipment. 


Every electrical contractor and distributor 
should use at least one of these price books. 


NATIONAL PRICE SERVICE Dept. A-09 
13601 EUCLID AVENUE » CLEVELAND 12, OHIO 


Gentlemen: Please send me complete details 
without obligation about the N, P. S.: 


[J BLUE BOOK 
[1 RED BOOK 


[J LIGHTING BOOK 


Name 


Title 


Address 


City 


National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 
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PORTABLE 
TRENCHER 


POW-R-SPADE GUARANTEES 
PRODUCT & PERFORMANCE! 


* Stampings has over five years’ experience in 
building trouble-free, productive trenches. 


Stampings has sold more trenchers in their_class 
than all other manufacturers combined. There 
is a reason. 


Shipment made within {| day after order, and 
completely assembled, ready to work. 


Pow-R-Spade digs straight, curves, angles with- 
out preliminary set-up. Trenches 3” wide to 
24” deep—or 4” wide to 18” deep. 


¢ Dealers in principal cities. 
For complete information 


TELEPHONE COLLECT 
Rock Island 8-9527 


or write 


STAMPINGS INC., Dept. E, Rock Island, Ill. 


PORTABLE POWER 
CUTS YOUR COSTS 


Other Sizes—600 Watt to 
1O0KW—AII Voltages, Phases. 


USE POWER TOOLS WITH DEPENDABLE 


WIND ELECTRIC 
WNP OWER pu.ants 
You save 4 big ways with a 


WINPOWER electric plant: 


(1) automatically idles plant when load 
is sOff: ~~... cuts’ fuel) costes ae 


lowers noise . . . extends engine 
ife; 

(2) costs less to buy . . 
beat all competition; 

(3) speeds up production by SuppIN ing 
low cost, instant power on the job; 

(4) gives you long and dependable 
service backed by 35 years of 
manufacturing experience. Portable 
cradle units or two wheel dolly 
types. 

FREE BROCHURE AND COMPLETE INFOR- 

MATION SENT BY RETURN MAIL. 


WINPOWER MFG. CO. 
Dept. I) NEWTON, IOWA 


. priced to 
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Krystinel Corp., Port Chester, 
N. Y.—Roger S. Lynch, sales man- 
ager; Eugene Schaffer, chief en- 
gineer. 

Sylvania Electric Products Inc., 
Salem, Mass. — Leslie E. Innis, 
product manager — incandescent 
and fluorescent lamps; Harold L. 
Barnum, product manager—mer- 
cury, consumer products, quartz 
lamps, and indicator lamps; Alan 
H. Foster, division manager— 
marketing cost control. 


Regional Appointments 
NEW ENGLAND 


Dynaray Div., Electro Power- 
pacs Inc.: The Richard Donnelly 
Co., Suffield, Conn., representative 
in Connecticut. 

Halo Lighting Products, Inc.: 
Meany, O’Connell and Millerick, 
Cambridge, Mass., representative. 


MIDDLE ATLANTIC 


I-T-E Circuit Breaker Co.: Wil- 
liam D. Jameson, manager, Buffalo 
district sales office. 

Weston Instruments Div., Day- 
strom, Inc.: Victor G. Kocenko, 
director of manufacturing, head- 
quartered in Newark, N. J. 

Stanley Electric Tools: Herbert 
J. Heller, district manager, New 
York City territory. 

Boston Woven Hose & Rubber 
Co.: W. D. Gamble & Co., Pitts- 
burgh, Pa., sales representative in 
West Virginia and western Penn- 
sylvania. 

Multi-Amp Electronic Corp.: 
E. J. Robinson Associates, Buffalo 
and Syracuse, N. Y., representa- 
tive for up-state New York. 

General Electric Co.: Richard R. 
Marvin, manager, Niagara Sales 
District, Large Lamp Dept., head- 
quarters in Buffalo, N. Y. 


SOUTH ATLANTIC 


D. W. Onan & Sons Inc.: Mathias 
M. Antz, southeastern manager 
with headquarters in Atlanta. 

Preformed Line Products Co.: 

Fred J. Lekson, district manager 
of sales, headquarters in Falls 
Church, Va. 
» Virden Lighting: Robert F. 
Haynes, territory representative 
in eastern North Carolina, South 
Carolina and northeastern Georgia 
with headquarters in Columbia, 
SG; 

Pass & Seymour, Inc.: Delbert 
P. Stuart, southeastern district 
sales manager with headquarters 
in Doraville, Ga. 


EAST CENTRAL 


Multi-Amp' Electronic Corp.: 
Murphy & Dickey, Chicago, IIl., 


MINERALLAC 


S°T- Bs E*k 


Hangers -Clips-Straps 


Outlast! 


Minerallae Cable, Conduit and Messenger Hang- 
ers are STEEL. Easier, quicker to install; permit 
speedy? compact wiring; economical. Also in Evers 
dur... Porcelain Insulating Bushings availabie, 


Jiffy STEEL Clips (Pipe-clamp) require only one 
screw, nail or bolt; rib-strengthened; for hanging 
Pipe, conduit, BX cable, mounting coils, etc, 
Millions in use. 


Steel Straps for Messenger-cable services on outle? 
boxes; may be used in conjunction with hangers. 


ORDER FROM YOUR ELECTRICAL WHOLESALER 


Send for Literature 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street, Chicago 7, Illinois 


MINERALLAC 


200 AMPERE 


HOUSEPOWER 


_ FUSIBLE OR CIRCUIT BREAKI ie 
CONTROLS FOR WATER HEATER 
AIR CONDITIONERS — HEATIN PANEL 


Je ADSWORTH Checleic 


MFG. CO.. INC. 
COVINGTON. KENTUCKY. 
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SPEAKERS at the convention of the New 


York State Electrical Contractors and 
Dealers, Inc., were H. R. Wallrath, Gen- 
eral Electric Company, Schenectady, 
N. Y.; M. N. Waterman, Westinghouse 
Electric Corp., Bloomfield, N. J.; R. S. 
Kersh, Westinghouse Electric Corp., New 
York City; A. W. Hooper, National Asso- 
ciation of Electric Distributors, New York; 
and C. F. Jensen, Westinghouse Electric 
Corp., Bloomfield, N. J. 


representative in northern Illinois, 
northwestern Indiana and eastern 
Towa. 

Fisher-Pierce Co.: Dale P. Sey- 
fried Co., Detroit, Mich., sales rep- 
resentative for Michigan. 

Controls Co. of America: R. V. 
Hansen, eastern sale manager with 
headquarters in Schiller Park, II11., 
Electron Div. 

Robertshaw - Fulton’s Grayson 
Controls Div.: Samuel D. Houston, 
district sales manager for the 
southern territory, with headquar- 
ters in Chattanooga, Tenn. 

Oliver Electrical Mfg. Co.: John 
C. Carroll, Jr., mid-west sales man- 
ager, headquarters in Chicago. 

Halo Lighting Products, Inc.: 
William Johnson, Memphis, Tenn., 
representative. 

National Carbon Co.: Fred B. 
O’Mara, vice president—produc- 
tion with headquarters in Cleve- 
land. 

Long-Lok Corp.: G & H Sales 
Co., Cincinnati, Ohio, sales repre- 
sentative for Kentucky, Ohio and 
Michigan. 

Advance Transformer Co.: Fred 
Lindenmann, sales representative 
in Chicago. 
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ELECTRICAL CONTRACTOR 


meets 
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® 
TIME SWITCHES 


Result: MORE DEPENDABILITY 


les the tough jobs that separate a quality product from an “also ran.” That’s 
why more and more Electrical Contractors are using Intermatic switches for 
every conceivable timing job. They count on engineered Intermatic reli- 
ability and accuracy for top-notch operation year in and year out under 
the most extreme conditions. Reliability that means more customer satisfac- 
tion and fewer call backs to save you time and money on every job! 


REASONS “WHY” INTERMATIC IS YOUR BEST BUY! 


Snap-out mechanism for faster, easier mounting .. . 31 cubic inches of wiring 
space to work in without getting finger cramp... Top on the job performance 
with a heavy duty motor and 40 Amp rating (4375 watts tungsten rated)... 
Hi-Power switching mechanism and U-Beam Switch Blades assure long life 
... E-Z See Dial for faster, more accurate settings. It figures: Intermatic 
gives more switch for every dollar . . . more performance for every job. 


OVER 100 MODELS TO CHOOSE FROM 


© 125-250 Volts @ 10 seconds to 23 hour timings @ 1 
to 96 operations per day @ Up to 55 Amps ® One or 
two circuits @ Standard or ‘'Skipper’’ models 


ry ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
R ar eee & ie pa I INTERNATIONAL REGISTER COMPANY | 
eee ee SACS | repre- | 2624 W. Washington Blvd., Chicago 12, Illinois —f 
sentative for Milwaukee sales dis- | ; | 
. Gentlemen: Please send me your catalog on the com- 
trict, ; | plete Intermatic Time Switch line. Bulletin 90-B ] 
General Electric Co.: James B. | l 
Lovell, sales representative with pane ———_—______________________ 5 
headquarters in Milwaukee, Wis., J COMPANY. | 
Silicone Products Dept. SE IESA DECROVED J AD0REss I 
_Virden Lighting : Robert Vandi- For FREE illustrated color catalog |<. \_—— i (oA | 
vier, representative for Indiana MAIL THIS COUPON TODAY! J My oistRIBuTOR Is i 
and central Illinois territory. EN ee a ae 
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COOKSETS HOHHHHOHSHHOHHOHHHHEOD 


NEW Sky Witch 


‘WH puts load and workmen 
at correct job height! 


controls 


0000880888888 OHHH HHEEE 


PORTABLE, HYDRAULIC MULLNIG 
... It’s Charles’ New iol ahy 


WORK-LOAD LIFT! +Options 


Heights to 24 feet, loads to 2000 pounds! 
For construction, installation and mainte- 
nance... this adjustable-height lift is a real 
workhorse around industrial plants and con- 
struction jobs. Sky Witch is especially good 
for installing and servicing overhead light- 
ing, wiring, conduit, hoists and machinery. 
Choices on mounting, power, safety features. 


@0COCHOCOHOHHHHHEEHOE 


CHARLES Machine Works, Inc. 


626 Birch St. ¢ Perry, Okla. © FE 6-4404 


KALAMAZOO 


METAL CUTTING 
BAND SAW 


5 A 


MODEL 8C 
CUTS 8” ROUND, 16” FLAT STOCK 


Cuts pipe and conduit faster, 
cleaner than other methods. 


You’ll do better work easier with 
the Kalamazoo Model 8C. And, 
it’s built to give you years of 
dependable service. 

Write for details today. 


MACHINE TOOL DIVISION 


TANK & 


SILO CO. 


660 Harrison Street, Kalamazoo, Mich. 


WEST CENTRAL 


J. B. Nottingham & Co.: Nyberg 
Equipment Co., St. Louis, Mo., 
representative in Missouri, west- 
ern Illinois and northwestern Ken- 
tucky. 

Multi-Amp Electronic Corp.: 
GC. B. Anderson Electric Co., Tulsa, 
Okla., representative. 

Halo Lighting Products, Inc.: 
Al Rosenstock and Son, Kansas 
City, Kan., representative. 

Sutorbilt Corp.: Gregory-Salis- 
bury and Co., New Orleans, La., 
representative in Louisiana, Mis- 
sissippi and Arkansas. 

Stanley Electric Tools: William 
F. Lawton, district manager for 
Minnesota, North and South Da- 
kota. 


Virden Lighting: Edwin S. Per- | 


sons, representative for portions 
of, Missouri, Illinois, Indiana and 


Kentucky, with headquarters in 
St. Louis. 
Harvey Aluminum: Peabody 


Brothers, Dallas, Texas, sales rep- 
resentatives in Texas, Louisiana, 
Arkansas and Oklahoma. 

Air Reduction Sales Co.: Blaine 
G. Harrington, manager of Kansas 
City district. 


Pyle-National Co.: The Ralph 


Eads Co., Houston and Dallas, 
Texas, sales representative in 
Texas. 


Graybar Electric Co.: F. B. Mur- 
ray, manager at San Antonio, 
Texas. 


Carol Cable Co.: Dupont-Bon- 


| durant, New Orleans, La., repre- 


sentative for Louisiana and Mis- 
sissippi. 

Westinghouse Electric Corp.: 
Earl G. Lindsey, works manager, 
lamp division plant in Little Rock, 
Ark. 


WEST 
International Rectifier Corp.: 
Eli Mitchell, western regional 


sales manager. 
Daystrom, Inc.: 
ters, manager, Weston Instruments 
Div., Repair Service and Modifica- 
tion Center, Los Angeles, Calif. 
Wolverine Tube: J. P. Moore, 
sales representative in San Fran- 


cisco district with headquarters | 


in Seattle, Wash. 

Controls Co. of America: Jack 
Shnable, western sales manager, 
headquartered at El Segundo, 
Calif. 

Multi-Amp_ Electronic Corp.: 
Wrathall & Krusi, San Francisco, 
Calif., representative. 

Stanley Electric Tools: Robert 
A. Upson, district manager for 
western Montana, southern Idaho, 
Oregon, and southwestern Wash. 


PERFORMANCE 
OUTLAST ORIGINAL 
EQUIPMENT 


For peak performance of electric tools, industrial 
trucks; welding generators, replace worn or mal- 
functioning brushes with HELWIG Carbon Brushes. 
Better commutation, longer brush life, and less 
“down-time” assure you better, more economical 
motor performance. 


See or call your HELWIG Representative today. 


HELWIG 9 


CARBON PRODUCTS, INC. 


2546 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service’ 


Vernon Shel- | 


EFFICIENCY 


CONDUIT HANGERS: 
fox GAS * CABLE 
and AIR LINES 


On Steel Construction, ““Type 
F” hangers are best for carrying 
Vs to 214 pipe and armored 


cable at any angle to beams. 
Write for new catolog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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(FROM PAGE 106) 


of the results of voltages higher 
than nameplate. But that this is by 
no means a subject to be neglected 
is well illustrated by the following 
excerpts from a well-known manu- 
facturer’s statement to us: 

“In regard to voltages over 115 
volts ac, radios and television re- 
ceivers will require more frequent 
servicing. Our experience over the 
years leads us to believe that the 
life of the, small vacuum tube is 
shortened when equipment is run- 
ning on ac lines with input over 
ep aCe 

And from the same manufac- 
turer: 

“In regard to our air condition- 
ers... A higher than 110% input 
voltage (i.e., 110% of 115 volts or 
126.5 volts), can damage the pro- 
tection relay employed in our units 
. ..’ All manufacturers place a 
consistent limit of 125 to 126.5 
volts on their equipment. 

Let us consider the implications 
of these statements in regard to line 
voltage drops: 

(1) We have already stated a 
fact which everyone knows—that 
the service supply voltage normally 
rises during off-peak periods. Our 
assumption of 123 volts is probably 
conservative, and the utilities can 
confirm that they have more trouble 
with over-voltage complaints than 
with under-voltage. 

(2) Let us also remember that 
under off-peak conditions our peak 
feeder drop of 34% may diminish. 
to one or two volts, and with a 1% 
design to practically nothing. 

(3) Under these conditions aren’t 
we approaching the 125-126.5-volt 
limit too closely for comfort (with 
the 5-volt drop) and much too 
closely for safety with the 1% 
drop? 


INDUSTRIAL GROWTH in Florida was 
discussed by John Sutcliffe (L), Sutcliffe’s 
Electric Co, West Palm Beach, Fla., and 
H. E. “Ed’’ Grant, Tennessee Electric 
Motor Service, Nashville, Tenn., at re- 
cent NISA convention in Miami Beach. 
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WITH 
NEW 


instant 
bending 


BERMICO 


eh EXiB Le 


CONDUIT 


cuts installation 


time 


Save planning, specifying, drafting, 
ordering, and installation time with 
the wide choice of flexible bends 
without need of special angles, el- 
bows or sections. BERMICO Flexible 
Conduit gives you the fastest, smooth- 
est bends for changing conduit place- 
ment and direction right-on-the-job 
... for safe, permanent Type I en- 
cased cableways for power or com- 
munication lines. It makes a 90° turn 
in an 8’ section and may be bent ona 
36° radius without strain. Just like all 
BERMICO Bituminized Fibre Conduit, 
it is waterproof, highly resistant to 
soil acids and alkalies, of hi-dielectric 
strength. The inside walls are incredi- 
bly smooth permitting fast and easy 
pull-through with no chance of sheath 
abrasion —offering longer runs with 
fewer splices. 

BERMICO Flexible Units are avail- 
able in 2”, 3’, 314’, 4’ inside diam- 
eters to fit all sizes of Type I Conduit 
in 5’ and 8’ lengths. 

Ask your supplier or write for com- 
plete details. 


Another Quality Product of 
BROWN ie COMPANY 


General Sales Offices: 150 Causeway St., Boston 14, Mass. 
Mills: Berlin, N.H. + Corvallis, Ore. - Birmingham, Ala. 


Distributed by WESTINGHOUSE Electric supply 
Company and Agent Jobbers in all principal cities. 
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FOR ALL-AROUND FASTENING 
ON LARGE CONSTRUCTION 


AND INSTALLATION WORK 


SEL F- 
DRILLING 


ANCHORS 


FOR USE IN 


CONCRETE 
STONE 
BRICK 


TRADE MARK REG. 


CANT 


OUT! 


* STRONGER | 
THAN THE | 
CONCRETE 


” SHARP 
&(HARDENED) 
DRILLING 
TEETH 

CUT FAST | 
AND CLEAN © 


@ ENGINEERED PERFORMANCE THAT WILL 
SAVE YOU MONEY—faster, more ac- 
curate drilling into the hardest masonry | 
materials... specially designed teeth... 

ne case-hardened, zinc plated expander plug. 

i Install with hand or impact hammer. 


‘ 3 NEW IMPROVED TYPES 


(Hand) 


4°10 Yay 
WRITE FOR “‘Hi"’ FASTENER CATALOG 
NAME_ | 
FIRM 
STREET. 
a SE Se) | Se ee 


' PULL'EM- 


HOLUB INDUSTRIES, Inc. | 


442 ELM ST. © SYCAMORE ILL. 
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LUMINOUS DOME SOLVES 
GLARE PROBLEM 


[FROM PAGE 109] 


the centerline strong-back. For 
cleaning and relamping, this proc- 
ess is reversed, progressively pull- 
ing fixtures along cable supports 
until they can be reached from the 
surrounding crawlspace, then un- 
coupling, unsnapping and removing 
them until the job is completed. 
As noted in an accompanying 
photo, end chassis in each row are 
fitted with longer flexible pigtails 
equipped with plugs that connect 
into duplex receptacle boxes 
mounted around the skylight rim. 
Boxes are connected to each other 
and to the master control panel by 
curved lengths of rigid conduit. 


Aluminum Umbrella 


The third major assignment was 
to create a large-area reflecting sur- 
face above the lamps, and this was 
accomplished by constructing a 45- 
ft-dia aluminum canopy or “um- 
brella’” which was suspended ap- 
proximately 2 ft above the lamps 
and supported by rod hangers at- 
tached to exterior roof purlins and 
hip beams. 

Since aluminum sheeting used 
for the canopy was corrugated, in- 
terflection of light between lamps 
and skylight topside is effectively 
“scattered” to promote diffusion. 
Installation of the canopy also 
blocked out all natural light, there- 
by eliminating the wide variations 
between glare and gloom that pre- 
viously were so objectionable. And 
finally, as added insurance against 
natural spill-light infiltration, the 
exterior clear-glass roof was painted 
a dark grey on the underside. 

Results of the installation have 
been highly gratifying to all con- 
cerned, for the job was completed 
well within budget limitations; the 
obtained lighting intensity on work- 
ing areas is now an even 50 fc; 
the aesthetic beauty has been en- 
hanced; and a difficult maintenance 
problem has been solved. 

This lighting installation is also 
unusual in that it was completely 
designed, promoted and installed by 
the electrical contractor, who devel- 
oped the solution, assembled all sup- 
porting data, rendered the neces- 
sary installation drawings, and pur- 
chased all required materials. Sol 
Cohn of the California Supply Co., 
cooperated as consultant on fixture 
design. 


BELL 


Weather proof 
SAF-T-LOK® 


SOLID 
RASS 


COVER 
PLATES 


VERSATILE. . for use with receptacles, 
switches or combinations. SAF-T-LOK 
cover plates for every need... 1, 2, 
3-gang and specials, with or without 
devices. 


CAST ALUMINUM BOXES in complete 
line for 1- and 2-gang devices. 3 to 7 
threaded outlets %2” or 34”; hole 
spacings fit most standard covers. 


WRITE for CATALOG SHEETS & 
PRICES today! 


BELL ELECTRIC CO. 


5735 S$. Claremont Ave., Chicago 36, III. 


WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance—Repairs 


GIMBAL RING for 
PAR 38, 46, 56 and 
the 64 sideprong 


lamps. 
ATi THE SYMBOL 
FOR GOOD GIMBALS 


ATI quality features assure a better job, bet- 
ter appearance. 


Use ATI GIMBAL RINGS. They offer: 


1. Trouble- free, long-life construction. 

2. Cost saving adaptability and versatility. 

3. Attractive cadmium plate, brushed chrome 
effect, may be used as plated or will act 
as excellent paint base. 


GIMBAL RING for 
R30, R40 and PAR 
38 screw-base lamps. 


Write, wire or call for details. 


Uda ALEXANDER-TAGG 
INDUSTRIES, INC. 


Hatboro, Pa. OSborne 5-7200 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 


EMPLOYMENT . 
EQUIPMENT — USED OR 


OPPORTUNITIES 


BUSINESS 
RESALE 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $21.00 per inch 


EMPLOYMENT OPPORTUNITIES—$28.10 
per inch, subject to Agency Commission. 

An advertising inch is measured %"’ vertically 
on one column, 3 columns—30 inches—to a 
page. 


UNDISPLAYED RATE 
(Not available for equipment advertising) 
$2.10 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is one- 
half of above rate, payable in advanice. 


Box Numbers—Count as one line. 


Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION VACANT 


South Florida consuiting engineering ‘firm 


' has permanent position for electrical engi- 


neer thoroughly experienced in electrical 
design of buildings. College graduate and 
registration preferred. Send complete resume 
of education, experience and salary require- 
ments. P-5075, Electrical Construction & 
Maintenance. 


SELLING OPPORTUNITY WANTED 


Montreal, Canada known agents opened short 
fill in Canadian Standard Approved lines. 


J. W. Lefebvre, Box 7, Town Mount-Royal. 


Need established 
manufacturers’ representative 


with background and contacts in municipal, indus- 
trial and recreational fields. Established firm, manu- 
facturers of well Known line, has new concept in out- 
door lighting—unequaled for motels, drive-ins, shop 
ping centers, playgrounds, etc. No investment. Top 
earnings, 
Reply to STERNER INDUSTRIES 
300 Washington North, Minneapolis, Minn. 


SAVE! SAVE! SAVE! 


Buy accurate, dependable, rebuilt 
WATTHOUR METERS 

for any electric service, and buy for less ! ! 
Also repair and recalibration service. 


HIALEAH METER CO. 


Dept. EC 
829 E. 25th Street Hialeah, Florida 


S 


WIRE and CABLE WHEN YOU NEED IT 


From Chicago you can -get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 


Send for our latest stock sheet 


UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. Chicago 13, ill. 
Branches: Los Angeles—Houston—Denver 


“SEARCHLIGHT” 
IS 
Opportunity Advertising 


—to help you get what you want—to 
help you sell what you no longer need. 


Take Advantage Of It 


For Every Business Want 


“THINK SEARCHLIGHT FIRST” 


CONDUCTOR FILL 
IN RACEWAYS 


[FROM PAGE 113] 


At the bottom of Table C, the 50% 
area fill of a 1-in. conduit ig given 
as 0.43 sq in. Therefore, the com- 
binations in this example are well 
below the maximum permitted 
50% fill (0.8378 sq in. represent 
about a 40% fill of a 1-in. conduit). 

There may be occasions where 
rubber-covered conductors are pre- 
ferred for rewiring an existing 
concealed conduit to the allowable 
50% fill. In such instances, use the 
conductor dimensions given in 
Table A and the conduit percentage 
fills at the bottom of Table C. 

While accompanying Tables A 
and C have been developed primar- 
ily for computing conduit sizes for 
different size conductors, the con- 
ductor dimensions given in these 
tables may be used to determine 
the size of other types of raceways. 

For wireways, underfloor race- 
ways and similar raceway systems, 
manufacturers provide appropriate 
tables for the number of conductors 
(T or R) permitted in each respec- 
tive raceway size. Such tables are 
contained in each manufacturer’s 
pamphlet describing the particular 
raceway. Because of the wide vari- 
ety of raceway sizes other than con- 
duits, it would not be possible to 
include such data in this article. 

However, when the cross-sec- 
tional area of a particular raceway 
is known, Tables A and C may be 
used to determine any combination 
of R or T conductors that can oc- 
cupy the raceway. For under- 
floor and cellular metal or concrete 
floor raceways, a 40% conductor 
fill is permitted. In wireways and 
auxiliary gutters, with minor ex- 
ceptions, conductor fill cannot ex- 
ceed 20% of the raceway cross-sec- 
tional area, and the number of 
wires is generally limited to 30. 

In NEC Table 6, Chapter 9, rep- 
resentative values are given for 
lead-covered conductors. And NEC 
Table 7, Chapter 9 gives the dimen- 
sions for Type AVA, AVB and 
AVL conductors. 

For any other type of conductor, 
the overall conductor cross-sec- 
tional area is determined by the 
formula: 

CSAy= D*- <7 0:7854. 

Where: CSA = cross-sectional 
area in sq in. of conductor and 
insulation; and D = _ eross-sec- 
tional diameter of conductor and 
insulation in inches. 


TRADE MARK REG 


“TWO-HOLE” 


SNAP-STRAPS 


COST NO MORE! 


Made of semi-spring steel! They snap on 
...free both hands for nailing. Cost no 
more than ordinary straps .. . tight 
weight, easier to use, stay on tight. Rust- 
resistant! Size and type stamped on every 
strap. TYPE 1: for E.M.T. and other thin- 
wall conduit. TYPE 2: for rigid conduit 
and pipe. You can see the quality built 
into these straps. 


[Hon E-HOLE” SNAP-STRAPS 


Bump inside strap 
holds strap firmly on 
pipe .. . makes diffi- 
cult installations 
easier. Rust-resistant! 
TWO TYPES: for thin- 
wall...and rigid con- 
duit and pipe. Size 
stamped on every 
strap. 
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| HOLUB INDUSTRIES, Inc. 


442 ELM ST. © SYCAMORE, ILL. 
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@® Wagner Hlectric Corp..... 24, 25, 

Western Insulated Wire Co...... 

®@ Westinghouse Electric Corp.. ae 
Damp Div. sic os vase ts TS te 
@ Pittsburgh ...... 145, 146, 147, 148 
Where To Buy... ..:.<cmeeee 242 
White-Rodgers Co. .........-- onneoe 
Whitney Blake Co......... Ph ks toy 
Winpower Mfg. Co............-- 238 
@ Wiremold Co., The..........-..- 215 


CLASSIFIED ADVERTISING 
F, J. Eberle, Business Mgr. 
EMPLOYMENT OPPORTUNITIES ...243 


EQUIPMENT 
For Sale. siss.sceis cle ade cre oe cle. eee 243 


¢ These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE . .. the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE. 
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THERE'S NO GUESSWORK--EVER-- 
WITH SQUARE D PANELBOARDS 


Exclusive Non-Interchangeable Construction 

. Standard on all 250 Volt, 100 Amp 

| Branch Circuit Breaker Panelboards! NQ@o NQOB NAIB 

¥ No delays, extra labor and tied-up money 
because of disapprovals! 


| Square D’s simple yet effective system provides 
| non-interchangeability on all panelboard types 
without added cost of installation complications. 
| It complies fully with Article 240-25(g) of the 
: _ NEC* There are no loose parts to change, remove 
or lose. What's more, being a completely visible 
system, a quick glance settles any question of 
| compliance. 
| 


When adding circuits, there are no modifica- 
| tions required for 15 or 20 ampere breakers— 


| 80% of all branches. Only aue simpl e operation @ Plug-In Connection © Bolted Connection e@ E frame ; 
| for the remaining 20%. Errors can be corrected aes. Aa et le pees Ber ae nt 
| quickly and simply. No guesswork— ever. ONE UL APPROVED 

Another example of the design leadership that 

has made Square D the world’s leading manu- NON-INTERCHANGEABLE SYSTEM 


facturer of panelboards. Write for complete story FOR ALL 3 LINES — FOR LOADCENTERS, TOO! 
—address Square D Company, Mercer Road, ; / 


Lexington, Kentucky. 


SQUARE JT) COMPANY 


wherever electricity is distributed and controlled 


‘*Explosion-proof EX T signs ! 


Where do you expect me to get them ?” 


Look in your Crouse-Hinds catalog, of course. There’s nearly every- 
thing you could want for hazardous areas listed there. Nine different types 
of explosion-proof telephones... horns, bells, clocks, pilot lights, instrument 
enclosures, gauge lights. Even X-Ray film illuminators. And, of course, 
modern designs in all the familiar explosion-proof motor controls, switches, 
plugs, receptacles, panel boards and lighting fixtures. UL-listed for 

every Class and Group in Article 500, National Electrical Code. 


So, whether you're looking for conventional or out-of- 
the-ordinary explosion-proof electrical devices, contact 
Crouse-Hinds. If you design, buy or work with hazardous- 
area equipment, a Crouse-Hinds catalog should be on your 
desk. Ask your Crouse-Hinds Representative. 


As you can see, they found the explosion-proof 


exit sign. It’s Crouse-Hinds No. EVA139. Cre. (© ] Gs E HIM DsS 


SYRACUSE NEW YORK 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Chariotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 

Crouse-Hinds of Canada, Ltd., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Paulo, Brazil 


